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ANEURYSM, tumor, arteriovenous fistula, and 
arteriosclerotic occlusion occasionally in- 
volve the innominate and carotid arteries. 
Excisional therapy of these lesions in other 
arteries of this size is ordinarily accomplished 
with technical ease and with no significant 
physiologic disturbances. Similar surgical 
treatment of such lesions involving the in- 
nominate or carotid arteries, however, im- 
poses special problems owing to several 
factors relating particularly to their loca- 
tion and to their vital function in supplying 
blood to the brain. For one thing, the in- 
nominate and the first portion of the carotid 
arteries lie within the thorax and its cer- 
vical outlet and their adequate exposure re- 
quires a combined approach through the 
chest and neck. For another, the necessity 
for temporary arrest of circulation through 
these vessels during performance of the pro- 
cecure even for brief periods may produce 
serious ischemic damage to the brain, which 
is one of the most sensitive organs to acute 
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anoxia. For these reasons the surgical man- 
agement of fusiform aneurysms of these 
arteries assumes particular significance. Ac- 
cordingly, this report is concerned with a 
consideration of this problem and the pre- 
sentation of a case illustrating the successful 
application of a method of surgical manage- 
ment of such aneurysms. 


REPORT OF CASE 


B. R. F., a woman 64 years old, was admitted to the 
Methodist Hospital, Houston, Texas, June 24, 1956, 
with the chief complaint of a painful mass in the right 
supraclavicular region which was first noted as an 
asymptomatic pulsatile mass after the patient was in- 
volved in an automobile accident in 1949. No change 
was detected in the mass until June 1955, when it be- 
came painful and progressively larger. 

Examination on admission revealed an oval pul- 
satile tumor, measuring 5 by 10 centimeters, lying 
just superior to the right sternoclavicular joint and 
extending down into the mediastinum. It was slightly 
tender and moderately mobile. Pulsations in the right 
arm and carotid artery above the lesion were normal. 
The blood pressure was 130 millimeters of mercury 
systolic and 80 millimeters of mercury diastolic. Re- 
sults of the serologic test for syphilis were negative 
and routine examination of the blood and urine 
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Fic. 1. 


Fic. 2. 


Fic. 1. Roentgenogram of chest showing widening of superior mediastinal shadow to right and 


slight displacement of trachea to left. 


Fic. 2. Angiocardiogram demonstrating aneurysm of innominate and carotid arteries at thoracic 


outlet. 


yielded normal results. Roentgenograms of the chest 
showed a rounded expansion of the upper portion of 
the mediastinum to the right with slight displacement 
of the trachea to the left (Fig. 1). A partially throm- 
bosed, nodular, fusiform aneurysm in the thoracic 
and lower cervical portions of the right common 
carotid and innominate arteries was demonstrated 
angiographically (Fig. 2). 

Operation was performed on June 29, 1956, under 
general anesthesia. Excellent exposure of the aorta, 
innominate, subclavian, and carotid arteries was ob- 
tained through a cervicothoracic incision that began 
in the neck anterior to the sternocleidomastoid muscle 
just below its insertion onto the mastoid process and 
extended anteriorly and medially over the supra- 
sternal notch. The incision was continued downward 
in the midline over the sternum to a point opposite 
the second intercostal space where it was curved 
toward the right to follow this space to the anterior 
axillary line (Fig. 3). Entrance to the chest was ob- 
tained through the second intercostal space; the 
sternum was split from the second interspace to the 
suprasternal notch. By proper retraction and dissec- 
tion of the mediastinum and deep cervical regions the 
exposure was completed revealing the aneurysm to 


involve the common carotid, subclavian, and in- 
nominate arteries at the bifurcation of the innominate 
artery (Figs. 4 and 5). 

The innominate artery proximal to the aneurysm, 
as well as the right common carotid and right sub- 
clavian arteries distal to it, was mobilized. The sub- 
clavian artery was divided between a distal temporary 
clamp and a proximal ligature. Specially designed 
partially occluding clamps were then applied to the 
innominate and carotid arteries above and below the 
aneurysm. Longitudinal incisions were made into the 
excluded segments of the arteries, and a specially de- 
signed shunt was inserted into both openings above 
and below the aneurysm (Figs. 6 to 8). The aneurysm 
was then excised and replaced by a reconstituted, 
lyophilized bifurcation iliac homograft anastomosed 
proximally to the innominate artery and distally to 
the subclavian and common carotid arteries. [he 
lateral occluding clamps were reapplied as the can- 
nulas were removed, and the arteriotomies wer: re- 
paired with continuous No. 5-0 arterial silk su: ures 
(Fig. 9). Removal of the aneurysm and its rep/ace- 
ment with a graft required 45 minutes, but by use of 
the shunt and the technique described for its inser ion, 
cerebral circulation was maintained during this ''me. 
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The wound was closed in the conventional manner, 
and immediately after operation normal pulses were 
palpable in the right carotid and subclavian arteries. 
Postoperative convalescence was uneventful and at 
no time did the patient show signs of neurologic dis- 
turbances. Peripheral pulses remained normal, and 
an angiocardiogram made July 14, 1956, the day be- 
fore the patient’s discharge from the hospital, re- 
vealed a normal reconstructed innominate, carotid, 
and subclavian arterial system (Fig. 10). On gross and 
microscopic examination of resected specimen the 
typical changes of an arteriosclerotic aneurysm were 
observed. 

At this writing, 8 months postoperatively, the pa- 
tient’s health continues to be good, and she has nor- 
mal peripheral pulses and no signs of operative com- 
plications. 


_ DISCUSSION 


Although trauma may have played some 
role in the development of this aneurysm, 
the underlying pathologic features were 
characteristic of arteriosclerosis. Operation 
was indicated because of pain and _ pro- 
gressive enlargement leading to the likeli- 
hood of development of such complications 
as rupture, hemorrhage, thrombosis, pres- 
sure upon adjacent structures, and death. 

In the successful application of excision 
and graft replacement therapy in this case, 
there are two factors that deserve special 
consideration. The first is concerned with 
proper exposure of the lesion and the second 
with prevention of ischemic damage to the 
brain during performance of the procedure. 
In dealing with aneurysms arising in the 
major tributaries of the aortic arch, ade- 
quate exposure is essential in order to secure 
control of these vessels and to provide ac- 
curate definition of the lesion. Various 
methods of operative exposure of the blood 
vessels in the superior mediastinum have 
been developed, and these have been re- 
viewed in recent publications by Cooley 
and De Bakey (2) Elkin, Shumacker, and 
Wilson and Carr. In our experience the 
combined cervicothoracic approach with- 
ou: clavicular removal, as proposed by 
Churchill for neoplastic lesions and em- 
ployed in the case reported herein, has 
been found the most satisfactory for this 
purpose. It has the advantage of providing 
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Fic. 3. Diagram of neck, chest, heart, and great vessels 
illustrating position of incision and its relationship to 
these structures. 


direct and generous accessibility to the 
arteries both proximal and distal to the 
aneurysm, thus permitting safe control of 
these vessels as well as facility in use of a 
shunt. Moreover, it provides stable wound 
repair with complete restoration to normal 
of the anatomic and functional relationships 
in the neck and thorax, thus minimizing 
postoperative pulmonary disturbances. 

The second and more important con- 
sideration in excisional therapy of diseases 
of the innominate and carotid arteries is 
concerned with the prevention of ischemic 
damage to the brain following arrest of 
circulation through these vessels. Although 
the reported incidence of such complication 
following ligation of the carotid artery has 
been somewhat variable, it is generally 
agreed to be relatively high with figures 
ranging between 25 and 70 per cent. A rela- 
tively high incidence of such complications 
has also been observed even after temporary 
interruption of circulation through these 
vessels. This is well demonstrated by the 
occurrence of transient or permanent neuro- 
logic changes in 4 of 7 recently reported 
cases of aneurysm or injury of the innomi- 
nate or common carotid arteries treated by 
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Fic. 4. Drawing showing fusiform aneurysm involving 
(a) innominate, (6) right common carotid, and (c) right 
subclavian arteries. 

Fic. 5. Photograph taken at operation showing fusi- 
form aneurysm arising in distal part of (a) innominate 


resection and restoration of arterial con- 
tinuity. Of particular significance is the 
fact that there was no correlation between 
the duration of the period of arrest of circu- 
lation in these cases and the occurrence of 
neurologic disturbances. Whereas, for ex- 
ample, manifestations of transient or perma- 
nent ischemic damage to the brain occurred 
in 3 of these cases following periods of caro- 
tid occlusion of 21, 57, and 65 minutes 
respectively, no such changes occurred in 3 
other cases following periods of 19, 60, and 
67 minutes respectively. Even in the case 
reported by Mahorner and Spencer, who 
used a two stage operation with insertion of 
a homograft to by-pass the aneurysm of the 
innominate artery during the first stage and 
resection of the aneurysm at the second 
stage approximately 714 months later, par- 
tial hemiplegia occurred presumably from 
brief periods of cerebral ischemia resulting 
from traction and kinking of the by-pass 


artery and involving proximal segments of (5) right com- 
mon carotid and (c) right subclavian arteries. 


homograft during mobilization and resec- 
tion of the aneurysm. 

This variability in the tolerance of the 
brain to different periods of carotid occlu- 
sion has long been recognized and appar- 
ently is dependent upon a number of factors 
including age, nature of the lesion, and par- 
ticularly development of adequate collateral 
circulation. Various methods for determin- 
ing preoperatively the adequacy of collateral 
circulation have been proposed and these 
have been reviewed by Kirby, Johnson, 
and Donald. None of these tests, however, 
has proved entirely reliable, as exemplilied 
by the occurrence of hemiplegia after the 
test had indicated an adequate collat«ral 
circulation. Similarly, various method: of 
increasing collateral circulation have bven 
proposed, but these too have not been fornd 
entirely dependable. 

In light of these considerations and })ar- 
ticularly in view of the unpredictable ut 
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Fic. 6. Photograph showing shunt made of tygon tub- 
ing and two tooled lucite cannulas. 

Fic. 7. Drawing illustrating method of applying shunt 
to by-pass aneurysm. 

Fic. 8. Photograph taken during operation showing 
(a) shunt functioning and providing circulation from 
(6) innominate artery to (c) common carotid artery. The 
anastomosis of the bifurcation homograft to the in- 
nominate artery has been completed, and the anasto- 


frequent occurrence of ischemic brain dam- 
age following excisional therapy of lesions 
of the innominate and carotid arteries, it 
would appear highly desirable to employ 
methods that provide effective protection 
against the development of such complica- 
tions both during and after operation. Ob- 
viously, restoration of arterial continuity 
by end-to-end anastomosis or by use of a 
suitable graft to insure maintenance of nor- 
mal cerebral circulation after operation is 
the procedure of choice. For protection of 
the brain against ischemic damage conse- 
quent to temporary arrest of innominate or 
carotid circulation during performance of 
this procedure, two methods have been pro- 
posed, namely hypothermia and the use of a 
teniporary shunt (8). The former method, 
by reducing the metabolic rate and oxygen 
de:nand of the tissues, would appear to be a 
satisfactory method for this purpose accord- 
ing to certain clinical and experimental ob- 


Fic. 8. 


moses of the two links of the graft to the (¢) common 
carotid and (d) the subclavian artery remain to be 
performed. 


servations. On the basis of our clinical ex- 
perience as well as that of others, however, 
hypothermia has not always prevented 
ischemic damage to the central nervous 
system following temporary arrest of the 
circulation to this organ. For this reason 
and because of certain other disadvantages 
in the use of hypothermia, we believe that 
the use of a temporary shunt is the pref- 
erable method. 

The maintenance of normal cerebral cir- 
culation during as well as after operation is 
considered the most effective solution to this 
problem. The method used in the case re- 
ported herein to maintain circulation 
through the carotid artery during operation 
was developed in our laboratory by Soltero 
and Greenberg. These investigators found 
that this shunt, consisting of a segment of 
tygon tubing with lucite cannulas at each 
end, could be rapidly inserted into the caro- 
tid artery of a dog and would provide rela- 


De Bakey and Crawford: REPLACEMENT OF INNOMINATE AND CAROTID ARTERIES 133 et 
r- 
rs 
al 
n- 
al 
se 
n, 
od 
ne 
of 
en ag 
id 
ut 


134 Surgery, Gynecology & Obstetrics » August 1957 


Fic. 9. 


Fic. 10. 


Fic. 9. Photograph taken at operation showing completed anastomoses of homograft to (a) in- 
nominate, (6) common carotid, and (c) subclavian arteries. The repaired arteriotomy incisions 
representing sites of insertion of shunt may be observed in (d) innominate and (e) common carotid 


arteries. 


Fic. 10. Postoperative angiocardiogram showing normal restoration of circulation in innominate, 


common carotid, and right subclavian arteries. 


tively normal circulation in the artery distal 
to the point of occlusion as evidenced by 
pressure determinations in this segment of 
the vessel. Clinically, it has been found 
equally effective for this purpose not only 
in our experience but also in its application 
to a case of incomplete arteriosclerotic oc- 
clusive disease of the common carotid artery. 
In this connection it is of interest to observe 
that in the latter case the shunt used by 
Cooley and his associates utilized a 14 and 
16 gauge needle on each end of the poly- 
vinyl tubing rather than the specially tooled 
lucite cannulas as employed in our case. 
This may be a significant factor in the oc- 
currence of transient hemiplegia immedi- 
ately after operation in their case since the 
blood flow through a 16 gauge needle is 
considerably less than that which may be 


obtained through the lucite cannulas em- 
ployed in our case. The lumen of the latter 
is about twice the size of a 16 gauge needle. 
Accordingly, this method because of its 
simplicity of application and its efficacy in 
providing complete protection against is- 
chemic damage to the brain during exci- 
sional therapy for diseases of the innominate 
and carotid arteries is considered the most 
satisfactory for this purpose. 


SUMMARY 


Excisional therapy, when applied to le- 
sions of the innominate and carotid arterics, 


is frequently associated with neurolovic’ 


sequelae resulting from cerebral ischeiiia 
that may occur either during or after ope:a- 
tion. Such complications may be preven'cd 
by use of a procedure that both restores con- 
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tinuity of the blood vessel and protects the 
cerebrum during operation. Restoration of 
arterial continuity can be accomplished by 
end-to-end anastomosis of the patient’s own 
artery after excision or by repair of the ar- 
terial defect with a suitable blood vessel 
substitute. By reducing the tissue metabolic 
requirements, hypothermia would theo- 
retically protect the cerebrum during opera- 
tion, but clinical experience indicates that 
itis not always effective, and it superimposes 
certain technical difficulties and complicat- 
ing factors of its own. 

A case has been reported in which an 
aneurysm of the innominate and carotid 
arteries was successfully removed. Develop- 
ment of neurologic deficits resulting from 
cerebral ischemia was prevented by main- 
tenance of cerebral circulation during opera- 
tion with a specially designed shunt that 
by-passed the field of operation. Normal 
circulation was permanently restored by 
insertion of a bifurcation homograft, which 
was anastomosed to the innominate artery 
proximally and to the carotid and subcla- 
vian arteries distally. 


REFERENCES 


1. Cuurcuiit, E. D. Discussion of Taylor, G. W., and 
Wallace, R. H. Carcinoma of breast; 50 years’ 


10. 


experience at Massachusetts General Hospital. 
Ann. Surg., 1950, 132: 833. 

Cootey, D. A., and De Baxey, M. E. A report on 
the surgical considerations of intrathoracic aneu- 
rysms of the aorta and great vessels. Ann. Surg., 
1952, 135: 660. 

Cootrey, D. A., At-Naaman, Y. D., and Carton, 
C. A. Surgical treatment of arteriosclerotic occlu- 
sion of common carotid artery. J. Neurosurg., 1956, 
13: 500. 

De Baxey, M. E., and Cootey, D. A. Excisional 
therapy of aortic aneurysms. Am. Surgeon, 1953, 
19: 603. 


. De Baxey, M. E., Cootey, D. A., and Creecn, 


O., Jr. Aneurysm of the aorta treated by resection, 
analysis of 313 cases. To be published. J. Am. M. 
Ass. 

Ekin, D. C. Exposure of blood vessels. J. Am. M. 
Ass., 1946, 132: 421. 

Kirsy, C. K., Jonnson, J., and Donatp, J. G. 
Aneurysm of the common carotid artery. Ann. 
Surg., 1949, 130: 913. 

Mauorner, H., and Spencer, R. Shunt grafts; a 
method of replacing segments of the aorta and large 
vessels without interrupting the circulation. Ann. 
Surg., 1954, 139: 439. 

Pontius, R. G., BLoopwELL, R. D., Cootey, D. A., 
and De Baxey, M. E. The use of hypothermia in 
the prevention of brain damage following tempo- 
rary arrest of cerebral circulation: experimental 
observations. Surgical Forum 1954; American Col- 
lege of Surgeons. Vol. V, p. 224. Philadelphia: 
W. B. Saunders Co., 1955. 

Suumacker, H. B., Jr. Operative exposure of the 
blood vessels in the superior anterior mediastinum. 
Ann. Surg., 1948, 127: 464. 


. L. R., and GreensBerc, S. D. Report of 


a method for maintaining distal circulation in the 

carotid artery during arterial resection. To be pub- 

lished. 

Witson, H., and Carr, D. A report on the com- 

bined cervical and thoracic approach for resection 

of the large arteriovenous aneurysm. Surgery, 1948, 
: 342, 


6 
a 
wes 
= 
ne 
af 
e. 
ts 
in 
S- 
te 
st 
e- 
S, 
1c 
la 
ae 
d § a 
ne 


THE PROBLEM OF RECTAL INVOLVEMENT 


BY PROSTATIC CANCER 


CHESTER C. WINTER, M.D., Los Angeles, California 


PROSTATIC CANCER discovered late as a rectal 
mass may easily be mistaken for a primary 
rectal neoplasm. The avoidance of this error 
is of particular importance since prostatic 
cancer differs from other neoplastic lesions 
of this region because of its favorable control 
by hormonal therapy. 

It is the purpose of this paper to focus 
upon various aspects of the problem of dif- 
ferentiating between neoplastic lesions of 
prostate and rectum. 


INCIDENCE 


A high incidence of prostatic cancer in- 
volving the rectum has been reported 
(Table I). 

During a 4 year period (1952 to 1956), 
the author and his colleagues in one hos- 
pital’ examined and recorded all individuals 
having a definite diagnosis of carcinoma of 
the prostate. Twenty-six out of a group of 
225 such patients (11 per cent) were found 
to have rectal involvement to the extent of 
creating a problem in differential diagnosis. 
In addition, 6 similar cases were discovered 
in 3 other hospitals’, bringing the total 
number reported in this series to 32 cases. 


CLASSIFICATION 


Carcinoma of the prostate with rectal 
manifestations may be classified in 5 groups, 
the first 3 of which follow the classification 
of Lazarus (Fig. 1). 

1. In the first group, a large mass pro- 
trudes into the rectum so as to prevent 
passage of a proctoscope (25 per cent). 


From the Urology Section, Wadsworth General Hospital, 
Veterans Administration, and the University of California Med- 
ical Center, Los Angeles, California. 

1Wadsworth General Hospital, Veterans Administration, Los 
Angeles. 

2University of California Hospital, Los Angeles, Los Angeles 
County Harbor Hospital, Torrance, California, and Veterans 
Hospital, Long Beach, California. 
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2. The second group encircles the rectal 
lumen causing a stenosing, annular lesion 
(40 per cent). 

3. A third group directly invades the 
rectal mucosa with or without the features 
of groups 1 and 2 (21 per cent). 

4. A number of these lesions are separate 
metastases to the rectosigmoid (9 per cent). 

5. Finally, carcinoma of both the prostate 


and rectum may be present (3 per cent). 


A CASE ILLUSTRATION FROM EACH GROUP 


Type 1. J. Z., a 74 year old white man, entered 
the hospital complaining of difficulty in urinating, 
low mid-back and left flank pain, diarrhea, melena, 
and a 10 pound weight loss. Rectal examination re- 
vealed a large mass anteriorly that prevented sig- 
moidoscopy. No other rectocolonic abnormalities 
could be demonstrated by barium enema. An intra- 
venous urogram outlined a left hydronephrosis due to 
ureterovesical obstruction as well as osteoblastic bone 
lesions. Carcinoma of the prostate was further sus- 
pected when the serum acid phosphatase levels were 
found elevated three-fold. The diagnosis was con- 
firmed histologically following transurethral biopsy of 
the prostate. Satisfactory results were obtained 
through castration and oral estrogen therapy. 

Type 2. F. Z., a 60 year old white man, had been 
seen 5 years previously (1948) complaining of low 
back pain, the passage of ribbon-shaped stools, 
melena, and weight loss. Bimanual abdominal-rectal 
palpation uncovered a 4 by 3 centimeter mass in the 
lower left quadrant that felt connected to a stenosing, 
annular rectal tumor at the prostatic level. A biopsy 
of the rectal lesion was interpreted as an inflammaiory 
reaction. A second transrectal biopsy was reported as 
a malignant growth suggestive of prostatic adcno- 
carcinoma. However, no bony lesions nor elevatio: of 
the serum acid phosphatase could be demonstra‘cd. 
Treatment consisted of x-irradiation to the tumor «nd 
oral stilbestrol with relief of symptoms and dis ip- 
pearance of the rectal mass. He was eventu.illy 
castrated (1955) when the serum acid phosphai.:se 
levels became elevated, although there were no ot ier 
signs or symptoms of prostatic neoplasm. 

Type 3. A. S., a 62 year old negro man, was ‘rst 
seen in 1953 because of upper left abdominal | in 
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Fic. 1. Classification of cancer of the prostate involving the rectum. 


that radiated to his low mid-back. The pain occurred 
about 1 hour postprandially and was relieved by 
eating. Physical examination revealed a rectal muco- 
sal lesion that bled on palpation and was located over 
and slightly lateral to a small indurated prostate 
gland. The clinical diagnoses were peptic ulcer and 
rectal carcinoma. A rectal mucosal biopsy was reported 
as carcinoma, diffusely infiltrating the rectal wall, 
whose morphology was not typical of a primary 
rectal neoplasm. Barium enema interpretation was 
“possible rectal tumor.’? A duodenal deformity was 
outlined also by barium. Bone roentgenograms ex- 
posed both blastic and lytic lesions. Instrumentation 
of the urethra conveyed a sensation of marked pros- 
ta'ic urethral rigidity. Adenocarcinoma of the pros- 
tae was diagnosed by a needle biopsy. The patient 
di clined castration but was successfully treated with 
al estrogens. 


Type 4. L. M., a 65 year old negro man, was first 
seen in October 1953 because of generalized bone 
pain and a 15 pound weight loss. He had hematuria 
and a weak urinary stream. The prostate felt hard, 
irregular, and enlarged. In addition, the upper rectal 
wall contained a small, hard, movable nodule. Labo- 
ratory tests revealed anemia, elevated serum acid 
phosphatase, and osteoblastic bone lesions. Diagnoses 
were made of carcinomas of rectum and prostate. A 
barium enema outlined a rectal tumor. Needle biopsy 
of the prostate was positive for adenocarcinoma. 
Biopsy of the rectal nodule was also reported as adeno- 
carcinoma of the prostate (metastatic). Castration and 
oral estrogen administration failed to control the dis- 
ease, and the patient expired suddenly December 25, 
1954. Necropsy findings were: cavernous sinus tumor 
thrombosis and generalized metastases including sev- 
eral rectal lesions. 
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Fic. 2. Type 2, a cross section of prostate and rectum 
showing annular, stenosing lesion of rectal wall (below) 
due to infiltration from carcinoma of prostate (above). 


Type 5. E. P., a 68 year old white man, developed 
painless hematuria in November 1952 after a trans- 
urethral prostatic resection performed 6 months pre- 
viously. Examination exposed a 2 by 2 centimeter 
rectal mass in the prostatic region. Sigmoidoscopy, 
cystoscopy, and intravenous urography failed to re- 
veal other abnormalities. Rectal biopsy was reported 
as carcinoid tumor. The serum acid phosphatase was 
normal. An abdominal-perineal (Miles) operation 
was performed December 22, 1952. The rectal tumor 
mass was adherent to the prostate, and frozen sections 
of the latter were interpreted as adenocarcinoma of 
the prostate. The entire prostate was removed with 
subsequent urinary perineal fistula occurrence. 


DIFFERENTIAL DIAGNOSIS 


The presenting symptoms or initial im- 
pression following rectal examination may 


TABLE I.—INCIDENCE OF PROSTATIC CARCINOMA 
INVOLVING THE RECTUM 


Investigators Date Per cent 
Graves & Militzer ... ............ 1935 5 6.1 


1941 12 9.0 
11 6.2 
Jackson and Anderson.............. 1952 27 
Baum and McClellen.............. 1955 5 ? 
Reay and Utley................... 1955 6 ? 


focus the examiner’s attention on an organ 
other than the prostate. Thus, it becomes 
necessary to perform a biopsy of the lesion 
for accuracy of diagnosis. This may be ac- 
complished by punch (Silverman needle or 
Veenema punch), open surgery (perineal 
or transrectal as described by Grabstald and 
Elliott), or transurethral resection. Occa- 
sionally, the pathologist may be unable to 
state the primary site of the cancer. There- 
fore, it is wise to supplement the biopsy 
with other aids: blood chemical tests, pros- 
tatic tissue and secretion stains and assays, 
and roentgen examination of bones and 
gastrointestinal tract. 

The serum acid phosphatase, particularly 
the “‘prostatic portion” after the method of 
Fishman and associates, is elevated in about 
75 per cent of individuals with metastasizing 
prostatic carcinoma. However, it may also 
be ‘‘falsely” elevated in prostatitis, after 
prostatic massage, and by laboratory error. 
We routinely order 3 such tests at least 24 
hours after rectal-prostatic examination. 

The finding of malignant cells in the 
prostatic secretion, positive G6émOri stains 
of the biopsied tissue, or elevated acid phos- 
phatase assays of the tissue removed from 
the lesion lend support to the clinical diag- 
nosis of prostatic neoplasm. 

Roentgenograms of the pelvic and verte- 
bral bones for metastatic lesions and barium 
studies of the entire gastrointestinal tract 
are of great value. Occasionally, an unsus- 
pected gastric lesion may metastasize to the 
pouch of Douglas producing a Blumer’s 
shelf which may simulate the lesion in ques- 
tion, as reported by Scheid and Crile. 

Cystourethrography and cystoscopy may 
reveal significant findings in the bladder 


prostatic urethra. 


Finally, for the occasional tumor that 
defies a definite diagnosis as to origin, re- 
sponse to a short course of estrogen thera) y 
may resolve the problem. 


TREATMENT 


While the treatment of malignant lesions 
arising in the rectum is primarily surgic: |, 
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such a lesion originating in the prostate is 
beyond surgical control. However, in most 
instances the patient’s life span may be pro- 
longed, and symptoms of metastatic bone 
lesion and urethral and rectal obstruction 
may be relieved by instituting estrogen ther- 
apy or bilateral orchiectomy. Recent ex- 
periences with intravenous diethylstilbestrol 
diphosphate by Flocks and associates (6) 
has shown benefits for some patients with 
advanced prostatic neoplasm who have be- 
come refractory to oral estrogens. The same 
may be said for cortisone administration. 
On the other hand, bilateral adrenalectomy 
or hypophysectomy are major surgical pro- 
cedures of only occasional benefit. Local 
injections of the tumor with radioisotopes 
after the techniques of Flocks (5) (Au’*), 
Moore and Rusche (P*’), and Buckley 
and their associates still lack adequate long 
term evaluation and must still be considered 
in the category of clinical research. 

While it seems likely that certain indi- 
viduals will need a colostomy for severe 
rectal obstruction, such measures were not 
necessary in the author’s 32 cases. On the 
other hand, transurethral resection of the 
prostate was utilized frequently to relieve 
prostatic obstruction. 


DISCUSSION 


The importance of distinguishing a pros- 
tatic neoplasm from some other type of 
neoplasia in the rectum needs emphasis be- 
cause of distinct differences in treatment 
and prognosis. Continuous advances have 
been made in the treatment of metastasiz- 
ing prostatic carcinomas. Eighty per cent of 
patients with incurable carcinoma of the 
prostate obtain a new lease on life and relief 
of symptoms following estrogen therapy. In 
a few, the response is so rapid and complete 
that a mistaken diagnosis leading to a radical 
surgical procedure would have been catas- 
trophic to these individuals. All the patients 
in this series had presenting lesions that 
posed problems in arriving at the correct 
diagnosis. In several instances, an incorrect 
disgnosis was made originally, and appro- 


Fic. 3. Type 4, a section of rectal wall showing separate 
metastasis from prostatic adenocarcinoma replacing mu- 
cosa (upper left) plus a large submural nodule (below). 


priate therapy was thereby delayed. The 
proper employment of diagnostic procedures 
previously discussed should insure one of 
arriving at a correct diagnosis promptly and 
spare the patient unnecessary surgery. It 
was unfortunate that, in some of the in- 
dividuals presented in the literature and in 
1 of our patients, abdominal-perineal re- 
section was undertaken in the presence of 
a mistaken diagnosis of rectal carcinoma. 

While emphasis has been placed upon 
the importance of Denonvilliers’ fascia as 
a barrier to the spread of prostatic carci- 
noma, the 11 per cent incidence of rectal 
invasion in this series would indicate other- 
wise. 

Twenty per cent of males over 50 years 
of age have carcinoma of the prostate. Five 
per cent of male deaths are due to this 
disease. Thus, the high incidence of this 
disease makes it important that all phy- 
sicians be cognizant of the frequency in 
which it involves the rectum. 


TABLE II.—CLASSIFICATION OF CARCINOMA OF 
PROSTATE INVOLVING THE RECTUM 


Group No. Per cent of total 
1. Occluding rectal lumen............ 8 25 
2. Annular, stenosing rectal lesion..... . 13 40 
3. Invading rectal mucosa with or with- 

out features 1 and 2. ............. 7 21 
4. Separate metastasis to rectosigmoid . 3 
5. Carcinoma of both rectum and 


n | 
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SUMMARY 


A 4 year survey from 4 large general 
hospitals in the Los Angeles area has shown => 
that prostatic carcinoma involved the rec- 
tum to such an extent that a problem of 
differential diagnosis arose in 11 per cent 6 
(32 cases). 

These cases were classified into 5 cate- 


gories according to the type of rectal in- Ue 
volvement. 

The systematic use of available diagnostic 6. 
procedures has helped in resolving this 
problem in differential diagnosis. 9. 

The importance of making a correct 
diagnosis is emphasized because of differ- 10: 
ences in prognosis and methods of treat- 11 
ment as well as in economic and psycho- 
logic factors. 12 


The recent advances in the treatment of | 
this complication of prostatic cancer are: 
discussed. 13. 
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SURGICAL ASPECTS OF CLEFT PALATE 


JAMES T. METZGER, M.D., F.A.C.S., Wilmington, Delaware 


CONGENITAL LIP and palate defects have been 
known since antiquity, in fact Galen (5) 
gave the popular name of today, /agocheilos, 
meaning lip of a hare. Since the latter part 
of the nineteenth century, surgical repairs 
have been attempted, but only during the 
past 25 years have refinements in technique 
made consistently good results possible. Un- 
fortunately, these are all too infrequent. ‘The 
various forms of palatal defects are well 
known and are commonly described in refer- 
ence to the alveolar arch. Thus a given cleft 
may be prealveolar or postalveolar, or com- 
pletely prealveolar, or again, the cleft may 
involve all prealveolar and _postalveolar 
structures and be termed a complete pre- 
alveolar and postalveolar defect. These 
anomalies may also be unilateral, right or 
left, or bilateral. The classification of Ritchie 
(4) is based on this fact, and other abbrevia- 
tions are a matter of local preference. 
Sanvanero-Roselli and others have ex- 
amined the mechanisms which actually de- 
termine the malformations and have found 
that it is the arterial system which must bear 
the responsibility for these pathologic reac- 
tions. In the early weeks of embryonic de- 
velopment, the elements on which the ulti- 
mate formation of the face depend are fed by 
the internal carotid artery through a single 
major branch, the stapedial artery. Toward 
the end of the second month this single root 
is absorbed, but a supply to its terminal 
branches is normally ensured by rich anas- 
tomoses from the external carotid artery 
which eventually becomes the primary artery 
of the external face. It is not difficult to 
grant that a major change of source of blood 
—that is, a complete transfer from the in- 
ternal to the external carotid system—occur- 
ring at a critical time when facial elements 


! rom the Department of Surgery (Plastic, Maxillofacial, and 
Re onstructive), The Delaware Hospital, Wilmington, Delaware. 


are at their height of development could well 
be a point of departure in determining the 
lack of fusion which results in any particular 
example of cleft. Examination of deformed 
human embryos has reflected the results of 
this relative avascularity. 

Normally the maxillary processes are 
blocked medially in their oblique downward 
growth by the tongue which fills the oral 
cavity. In time, the tongue drops downward 
and the maxillary processes arch over the 
tongue and fuse in the midline. Superiorly 
they fuse with the nasal septum at 9 weeks 
forming the region that is to develop into 
the hard palate. The fusion occurs first an- 
teriorly just behind the premaxilla. At the 


junction with the premaxilla, no midline 
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fusion occurs, and an incisive foramen re- 
mains as the canal of Stensen. Posteriorly 
the maxillary processes fuse last to form the 
soft palate and uvula. The nasal cavity is 
now separated from the oral cavity by the 
hard and soft palate as far posteriorly as the 
pharynx where the choanae or posterior 
nares are formed. 

Studies by Stark on 5 deformed human 
embryos measuring from 24.5 to 48 milli- 
meters revealed a striking lack of mesodermal 
tissue (bone and muscle precursors) in areas 
adjacent to the clefts. This deficiency be- 
comes obvious in comparison with normal 
human embryos of comparable size. 

These objective findings support the con- 
tention long held by many plastic surgeons 
that the deformity of cleft lip and palate 
is an example of a true craniofacial anomaly, 
and that various degrees of mesodermal 
deficiency may reflect in growth aberrations 
beyond that presented by the cleft itself. 
This concept is further supported by the 
frequent appearance of cleft palate in many 
examples of craniofacial anomalies, such 
as Treacher-Collins, Francochetti, Apert, 
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Fic. 1. A, Wardill-Veau-Kilner operation. Anterior 
and posterior flaps are fashioned with preservation of the 
posterior palatine vessels. B, By using the principle of the 
V-Y plasty, considerable palatal length is gained. Closure 
of the posterior flaps can be done with no tension. 


Klippel-Feil, Pierre-Robin, and other forms 
of oxycephalia and hypertelorism. In these 
syndromes, the cleft palate may take a 
minor role so the unusual growth in the 
sphenoid, temporal, maxillary, or mandibu- 
lar bones becomes the conspicuous feature. 

With these facts as a background, the aims 
of the surgeon become clear: (1) to consider 
the deformity of cleft palate as a total de- 
formity having vast psychologic potential 
and in which the associated cleft lip plays 
a relatively minor role; (2) to refuse any 
operative procedure which can add to the 
disability by the formation of excessive and 
crippling scar; (3) to reconstruct the palatal 
defect in such a manner that its effective 
physiology is restored; and (4) to realize 
that the production of normal speech is the 
principal objective. 

Older surgical procedures were often vig- 
orous onslaughts on a delicate structure, 
could fulfill only rarely the requirements of 
adequate velopharyngeal closure, and de- 
pended largely on the skill of the operator 
for their success. Simple contact of the soft 


palate to the posterior pharynx or a mobile 
palate is not enough to produce normal 
speech. The contact, to be effective, must be 
made at a point 2 centimeters superiorly to 
the level of the atlas vertebra. Passavant’s 
cushion does not have any effect in this 
sphincter but it acts only as an accessory to 
deglutition. 

In years past, surgical procedures could 
usually be grouped into a variant of one of 
the following 5 types: (1) von Langenbeck 
operation: This procedure depended on mo- 
bilization of lateral palatine mucosal flaps 
through lateral relaxation incisions. No 
length was added to the already short soft 
palate, and approximation in the midline 
without considerable tension on the suture 
line was difficult. (2) Osteoplastic procedures: 
Fracture of the remnants of the palatal bones 
was performed, and the fractured portions 
together with their overlying mucosa were 
transposed to the midline. (3) Closure by 
traction: Steel wires were passed through 
the lateral palatal plates, and gradual medial 
traction was applied to effect closure of the 
defect. (4) Various mucosal flaps: Many un- 
usual flaps were designed by different sur- 
geons. Perhaps this method, more than any 
other variety of operation, demonstrates the 
surgical confusion that has prevailed for so 
many years. (5) Closure by tissue from a 
distance: Occasionally tubed flaps and other 
pedicle tissue was carried to the roof of the 
mouth by the arm. By this means the palatal 
defect was closed, but no contribution to the 
speech deficit was possible. 

In 1928 a fundamental contribution was 
made by Wardill who reinvestigated the 
physiology of the palate and related it to 
surgical procedures. He showed how the 
action of the tensor palatini muscle partially 
opposed the action of the levator palatini 
and suggested fracture of the hamulus ptery- 
goideus to allow unopposed action of the 
levator. He and Kilner, working independ- 
ently, described similar procedures ‘or 
closure of the palatal clefts with re-establi-h- 
ment of normal speech physiology. Vic\or 
Veau added modifications for closure of | he 
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alv:olus and anterior clefts by utilization of 
vorer mucous membrane flaps. 

‘| he Wardill-Veau-Kilner procedure when 
applied to the unilateral complete pre- 
alveolar and postalveolar cleft depends upon 
the development of flaps (Fig. 1). These are 
cut in the manner of a V-Y plasty and 
thereby allow for almost indefinite increase 
in palatal length. The posterior palatine 
flaps are separated from the back edge of the 
hard palate by sectioning the palatine apo- 
neurosis and the posterior palatine artery is 
gently stretched from the posterior palatine 
foramen. The edges of the cleft are then cut 
into a nasal and oral layer and the tendon 
of the tensor palatini is divided at the hamu- 
lar process. Some operators fracture or even 
withdraw the hamulus at this step. 

When the cleft is bilateral, closure of the 
alveolar and anterior defects is done at the 
first stage by utilizing vomer mucous mem- 
brane flaps (Fig. 2). In many instances the 
union of the alveolar processes is so firm that 
complete premaxillary stability is produced. 
Later (usually 3 months), the posterior de- 
fect is closed as described before. 

In recent years there has been much dis- 
cussion and disagreement on the selection of 
the correct age for operation. Firm and 
didactic rules are to be avoided and are 
much less important than the reasons for 
their adoption. Veau indicated in 1931 that 
poor speech habits, that is compensation for 
an uncorrected defect, become more firmly 
established with each day of life. In the 
normal child, intelligible speech begins at 
about 18 to 24 months, however, strong 
imitative efforts are made much earlier. It is 
therefore reasonable to assume that normal 
speech will result far more surely if a normal 
palate is produced before poor speech habits 


_ are firmly formed. 


Attention is also drawn to the dental arch. 
To say that normal dentition is essential to 
normal articulation is an exaggeration, but 
certainly it is a desirable supplement. Note 
the aberrations known as ‘“‘lateral S” and 
‘lingual-dental T.’’ If, as seems extremely 
tenable, the deformity of the palate is not 


Fic. 2. C, Wardill-Veau-Kilner operation applied to 
the bilateral cleft. Vomer mucosa is reflected and imbri- 
cated beneath the anterior palatal plates. The buccal 
mucosa is advanced to join the vomer flaps. D, Approxi- 
mately 3 months later closure of the remaining posterior 
defect is performed as in Figure 1. 


confined to the palate itself but constitutes 
a craniofacial syndrome, then it becomes 
clear why in the untreated case collapse of 
the lateral dental arches is often evident 
clinically by the second year and occasionally 
sooner. If closure of the palate and alveolus is 
accomplished before this collapse begins, 
a more normal dental arch will certainly 
result. 

Surgeons in general are not well ac- 
quainted with the possibilities of prosthetic 
appliances. Years ago, before surgical pro- 
cedures were common, many patients when 
given a well constructed appliance, not only 
learned to speak well, but did not develop 
secondary deformities such as contraction of 
the maxillary arch. This observation does 
not suggest obturation as the method of 
choice, but merely points out that many pa- 
tients, on whom an unfortunate surgical 
result has mutilated the palate beyond re- 
pair, can be greatly improved by the use of a 
correctly fitted appliance. The artificial 
palate has, however, many serious disad- 


le 
al @ 
Ne 
j 
| 
is 
10) an \ 
it 
DW 
M. 
Ss 
e 


144 Surgery, Gynecology ¢ Obstetrics - August 1957 


vantages that would seem to rule out its use 
as a substitute for operation. The principal 
objections are: (1) Design and construction 
of the appliance are difficult. It must not 
only conform to the existing gap, but must 
also accurately fit the nasopharyngeal mus- 
culature. A poorly constructed appliance 1s a 
physical and mental hazard. (2) They re- 
quire frequent modeling to compensate for 
growth. (3) They require adequate denti- 
tion for fixation. This need is relatively un- 
important to the younger age group, but 
with advancing years, great difficulty may 
be experienced. 

The pharyngeal flap is a method of surgical 
obturation and has gained wide popularity. 
The procedure consists of mobilizing a flap 
of posterior pharyngeal mucosa which is 
separated by blunt dissection from the pre- 
vertebral fascia. This flap is applied to the 
freshened edge of the soft palate. The pedicle 
may be positioned either superiorly or in- 
feriorly. 

Enthusiasm has led to the use of the pha- 
ryngeal flap to many unsuitable cases, but 
results can be most dramatic when it satisfies 
the requirement of adequate velopharyngeal 
closure. It has been shown by contrast roent- 
genography that, when velopharyngeal clo- 
sure is impossible because of a short scarred 
palate, speech therapy will be of little value 
in itself and the application of a pharyngeal 
flap will be advantageous. If, on the other 
hand, the sphincter is competent, further 
operative procedures can be of no value, and 
the production of normal speech will depend 
on other factors. 


SUMMARY 


As a result of recent studies the deforn ity 
of cleft lip and palate must be regarded «sa 
craniofacial anomaly in which aberration. of 
bone growth may be as important as ihe 
palatal deficiency. Causal factors of ihe 
anomaly are multiple and it is to develup- 
mental faults in the arterial system that 
attention is primarily turned. 

Surgical aims are to refuse any procedure 
which could add to the disability. 

The Wardill-Veau-Kilner operation is 
described and its use is suggested. A review 
of the causes of speech disability would indi- 
cate that surgical intervention can be most 
valuable when applied before poor speech 
habits are developed. 

The value of mechanical and surgical ob- 
turation is discussed. 
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CANCER OF THE GINGIVA 


SAM A. WILKINS, JR., M.D., F.A.C.S., and WILLIAM R. VOGLER, M.D., 


Emory University, Georgia 


THIs STUDY is concerned with our experience 
in the treatment of primary cancers of the 
gingiva seen among 25,246 patients between 
1937 and 1956 by a group devoted to treat- 
ing neoplastic diseases. The number of pa- 
tients seen per year increased rapidly after 
1937 and during the last 10 years nearly 
2,000 new patients have been seen annually. 
The patients, for the most part seen by re- 
ferral, are of both private and clinic status 
in the ratio of about 12 to 1. The number of 
patients with malignant lesions seen during 
this period was 8,828. 


RELATIVE FREQUENCY 


Five hundred and twelve malignant neo- 
plasms of the mouth were separated into 
five groups: gingiva, buccal mucosa, floor of 
mouth, palate, and tongue. Lesions of the 
lip and oropharynx were not included. 
Eighty-one malignant growths of the gingiva 
represented almost 1 per cent of all seen 
(Table I). Because of the extent of some 
lesions when first seen, it was difficult to tell 
whether they were primarily gingival in 
origin. In these instances they were included 
if the history indicated the site of origin to be 
the gingiva. 

The ages ranged from 39 to 80 years with 
the largest number occurring in the seventh 
decade. Forty-four (54 per cent) were fe- 
males and 37 (46 per cent) males (Fig. 1). 
When the age and sex distributions are co- 
ordinated, cancer developed in 50 per cent 
of the women before the age of 60 and in 
only 30 per cent of the men. Although this 
difference is not of statistical significance in 
this study, it suggests that women might be 
affected at an earlier age than men. 


From the Department of Surgery, Emory University School 
of Medicine, and the National Cancer Institute, U.S.P.H.S, 
Emory University, Georgia. 
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Seventy-nine lesions were squamous cell 
carcinomas, 1 was an adenocarcinoma, and 
1 a chondrosarcoma. The degree of malig- 
nancy was reported on 45 of the epidermoid 
carcinomas: 8 (18 per cent) were grade I, 
24 (53 per cent) were grade II, and 13 (29 
per cent) were grade III. The adenocar- 
cinoma was reported as anaplastic and the 
chondrosarcoma was considered low grade. 

Sixty-four lesions were located on the 
lower gingiva and 17 on the upper. 


ETIOLOGIC FACTORS 


The histories of the patients were re- 
viewed in hope of determining any common 
possible etiologic factors (Fig. 2). Twenty- 
one males (57 per cent) were known to use 
tobacco. Of these, 57 per cent (12) gave a 
history of chewing tobacco or chewing and 
smoking. The remainder admitted smoking. 
Of the 28 females known to use tobacco 22 
(79 per cent) used snuff (pulverized to- 
bacco). One used snuff and smoked ciga- 
rettes, and 3 only smoked. Two women: 
denied the use of tobacco. One had a chon- 
drosarcoma and the other an epidermoid 
carcinoma. It appears that the use of to- 
bacco, particularly chewing tobacco and 
snuff, may play a part in the etiology of 
gingival cancer. A controlled study is under- 
way to define this relation more definitely. 

The part of artificial dentures in the de- 
velopment of cancer could not be estab- 
lished from the available data. No signifi- 
cant differences concerning occurrence of 
leucoplakia and multiple cancers existed be- 
tween those known to wear dentures and 
those known not to have dentures. The 
duration and fit of the dentures was stated 
so infrequently that the numbers are too 
small for analysis. This question is under 
further investigation also. 
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FEMALES 30 


MALES 


NUMBER OF PATIENTS 


30-39 40-49 50-59 60-69 10 19 80 + 


Fic. 1. Age and sex distribution. 


Leucoplakia generally has been con- 
sidered precancerous. Forty per cent of the 
patients had leucoplakia on some portion of 
the buccal mucosa in addition to the cancer. 
In many it seemed that the cancer arose in 
an area of leucoplakia. In comparing those 
patients with and without leucoplakia we 
noted no significant differences in sex and 
age distribution nor in the use of tobacco or 
artificial dentures. 

Kahn tests obtained in 37 instances were 
all negative. 


MULTIPLE PRIMARIES 


Fourteen patients (17 per cent) had 1 
or more cancers in the mouth either preced- 
ing or following the gingival lesions. The 
frequency of leucoplakia in these patients 
was found to be significantly higher than in 
those patients with 1 cancer (Table II). Of 
the 67 patients with 1 cancer, 21 (31 per 
cent) had leucoplakia. By contrast, of the 14 
patients with multiple primary cancer in 
the mouth 11 (79 per cent) had leucoplakia. 
These data suggest that a patient with 1 


TABLE I.—RELATIVE FREQUENCY 


No. Per cent 

Total cancers in mouth............... 512 

Per cent of all cancers.............. 5.8 
Total gingival cancers................ 81 

Per cent of mouth cancers........... 15.8 

Per cent of all cancers.............. 9 


TABLE II.—FREQUENCY OF LEUCOPLAKIA 


No. with leuco- 
No. of patients plakia Per cent 
Multiple primary... . 14 11 79 
One cancer group... 67 21 31 
Total group........ 81 32 40 


cancer and leucoplakia has a greater chance 
of developing another primary in the mouth 
than the patient with no leucoplakia. This 
observation leads us to believe that in many 
instances carcinoma of the mouth is the 
terminal manifestation of a chronically dis- 
eased mucosa. 

It could not be determined if the patients 
with multiple primaries used tobacco or had 
artificial dentures more frequently than the 
group with one cancer. 

Age and sex distribution among the mul- 
tiple primary group was comparable with 
the one cancer group. 


DESCRIPTION OF TREATMENT 


Treatment has consisted of irradiation, 
surgery, either limited or extensive, or a 
combination of the two. While there has 
been a gradual increase in the relative fre- 
quency of the application of surgery over 
this 19 year period, the use of irradiation has 
decreased. For the most part, the irradiation 
has been given through both external and 
oral ports and by the implantation of gold 
radon seeds. Radium itself has been used 
only rarely. The dosage has been frequently 
pushed to the point of tolerance and radio- 
necrosis of bone. The treatment with irradi- 
ation in the series cannot be characterized 
more specifically. 

Telecobalt therapy has been used during 
only 14 months of the period under con- 
sideration here. So far it has seemed that 
this form of irradiation has contributed not 
to the actual salvage of patients but to less- 
ening the morbidity from therapy. 

In the majority of instances in which sur- 
gery was applied it was limited to local ex- 
cision or local excision with an upper neck 
dissection. 

During the earlier years of this study local 
excision was sometimes followed by full 
neck dissection for metastatic disease. Be- 
ginning in the late 1940’s use of the com- 
bined extensive procedure of excision of the 
mandible and neck dissection in continuity 
(commando) was begun and has been con- 
tinued in selected cases. While there are no 
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technical aspects of the surgery as applied 
worthy of special comment, the selection of 
surgical procedures might be characterized 
as conservative. Numerous large lesions of 
relatively low grade malignancy have been 
treated by local excision, which may or may 
not have included a horizontal segment of 
underlying mandible. Limited or upper 
neck dissection has been used more widely 
than in some quarters. Where bone invasion 
has been proved or has seemed probable, 
sacrifice of a full segment has been carried 
out in continuity with dissection of the neck. 


RESULTS 


In our total experience of 81 patients, 7 
were seen in consultation and 2 patients re- 
fused treatment. None of the remainder 
were lost to follow-up (Table III). These 72 
patients were divided into three groups: one 
totaling 30 patients diagnosed 5 or more 
years ago; another consisting of 32 patients 
diagnosed between 2 and 5 years ago; and 
another totaling 10 patients diagnosed less 
than 2 years ago. The last group is included 
in the discussion of failures but is considered 
indeterminate regarding salvage rate. A 
summary of our experience is presented in 
Figure 3. ‘“‘Cures” refers to those patients 
free of gingival cancer at either 2 or 5 years. 

Five year group. In 30 cases the diagnosis 
was made and the patients were treated 5 or 
more years ago. One patient died of a neu- 
rogenic sarcoma of the cheek 4 years after 
irradiation for a gingival carcinoma and is 
considered an indeterminate case. ‘Twenty 
patients died of recurrence or metastases. 
Nine or 31 per cent survived 5 or more years 
without evidence of cancer. Of these, 1 pa- 
tient developed a recurrence and succumbed 
to the cancer 9 years later. Another patient 
developed another primary cancer on the 
buccal mucosa 10 years later. Both were 
treated by irradiation and counted as 5 year 
irradiation cures. 

In 7 patients the cancer was considered to 
be confined to the gingiva at the time of 
treatment. Of 3 patients cured, 1 was by 
surgery, 1 by irradiation, and 1 by surgery 
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Fic. 2. Known tobacco users. 


following irradiation. Of the 4 failures 2 
were treated by irradiation and 2 by sur- 
gery following irradiation. 

In 13 patients the cancer was considered 
to have extended to some adjacent structure 
in the mouth. Four of the patients were 
cured, 1 by surgical excision and 3 by x-ray 
therapy. Surgery failed in 3 instances, irra- 
diation in 5, and irradiation plus surgery 
failed 1 time. 

Nine patients had metastatic nodes in the 
neck when first seen. Two patients were 
cured, 1 by surgery and 1 by irradiation fol- 
lowed by surgery. Irradiation failed in 5 
instances and surgery failed in 2. 

In summary, 9 patients were considered 
5 year cures: 3 were surgical cures, 5 irradi- 
ation cures, and 2 cured by irradiation fol- 
lowed by surgery. Treatment failed 20 times: 
5 by surgery, 12 by irradiation, and 3 by 
irradiation followed by surgery. 

Two to five year group. Thirty-two patients 
were diagnosed and treated between 2 and 5 
years ago. Two patients died of other causes 
within 2 years following treatment and are 
considered indeterminate. Twelve or 40 per 


TABLE III.—RESULTS IN 81 PATIENTS 


No. Per cent 

Died of other causes without recurrence. . 3 

Diagnosed less than 2 years ago......... 10 

Diagnosed 5 or more years ago.......... 29 

Diagnosed 2 to 5 years ago............. 30 
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SURGERY @ X-RAY 
SURGERY 
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2-S YRS 5 YRS+ 
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TOTAL RESULTS 


Fic. 3. Summary of our experience. 


cent of the remaining 30 patients survived 
over 2 years without recurrence. One of 
these developed a new primary of the buccal 
mucosa 3 years after treatment and another 
developed a new primary on the’soft palate 
2% years after treatment. Neither patient 
had evidence of recurrence at the site of the 
gingival lesion. Eleven of the 18 failures are 
dead, and 7 are living with recurrent cancer. 

In 13 instances the extent of the disease 
was confined to the gingiva when first 
treated. Seven patients were cured, 3 by 
surgery and 4 by irradiation. Treatment 
failed 6 times, 5 after surgery and 1 after 
irradiation. 

Eleven patients had adjacent extension of 
the primary gingival lesion when first seen. 
Five patients were cured, all by surgery. Of 
6 failures, 4 were treated by surgery, 1 by 
irradiation, and 1 by irradiation and sur- 
gery. 

Of 6 patients who had metastatic nodes in 
the neck when first seen, none was cured. 
Four were treated surgically, 1 by irradia- 
tion, and 1 by irradiation and surgery. 

In summary, 12 patients were cured in 
the 2 to 5 year group. Eight were surgical 
cures and 4 were irradiation cures. Treat- 
ment failed in 18 instances: 13 after surgery, 
3 after irradiation therapy, and 2 after irra- 
diaiion and surgery. 

It can be seen that there is no significant 
difference in the salvage rates between the 
2 to 5 year group and the 5 year group. This 
implies that almost all of the failures occur 


957 


within the first 2 years after treatment. An 
analysis of all failures bears this out; almost 
90 per cent were recognized within the first 
2 years. 

Analysis of failures. Of the 59 determinate 
cases diagnosed and treated 2 or more years 
ago, 21 (36 per cent) are considered cures 
and 38 failures. In addition, 3 of the 10 
cases diagnosed less than 2 years ago are 
considered failures (Fig. 4). 

Eleven patients (37 per cent) were cured 
by surgery alone and 19 were failures. Local 
excision was employed 14 times and was 
successful in 5 instances. Local excision com- 
bined with neck dissection was successful in 
6 and unsuccessful in 10 instances. 

Twenty-five patients had irradiation ther- 
apy and 8 (32 per cent) were cured. Seven 
patients had irradiation followed by surgery 
with 1 cure. 

Twelve patients in whom surgery failed 
to effect a cure were subsequently treated by 
irradiation and 1 patient was salvaged. 

All of the surgical failures except 1 failed 
within the first 2 years after operation. The 
1 patient developed neck metastasis 2% 
years after surgery. All of the irradiation 
failures except 2 occurred within 2 years 
after completion of therapy. One failed 3 
years afterward and the other 5 years after 
treatment. Three patients treated by irradi- 
ation and surgery failed within 2 years, 1 
the fourth year, and 1 the fifth year after 
treatment. 

Thirty-six or 88 per cent of the failures 
did so within the first 2 years. Eighteen or 
95 per cent of surgical failures, 15 or 88 per 
cent of irradiation failures, and 3 or 60 per 
cent of irradiation and surgical failures oc- 
curred within the first 2 years. 

A comparison of the histologic grading of 
the squamous cancers reveals that 88 per 
cent (7 out of 8) of the grade I lesions, 23 
per cent (5 out of 22) of the grade II lesions, 
and 31 per cent (4 out of 13) of the grade 
III lesions were cured. It can be seen that 
significantly more of the grade II and III 
lesions failed. The degree of malignancy did 
not influence the mode of treatment. About 
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half of the patients in each category were 
treated by surgery initially and the remain- 
der by irradiation. No appreciable differ- 
ences exist in each group between those 
treated surgically and those by irradiation 
(Table IV). 

Failures due to local recurrence occurred 
22 times (54 per cent), metastasis occurred 
in 9 instances (22 per cent), and local recur- 
rence and metastasis occurred in 10 pa- 
tients (24 per cent) (Table V). 

Multiple primaries. Special mention should 
be made of the 14 patients with multiple 
primaries. One was seen in consultation 
only and is excluded. Six patients were cured 
of the gingival cancer, but 2 of these are 
dying of the second malignant primary: 1 
developed a carcinoma of the cervical esoph- 
agus 3 years later and the other developed 
a carcinoma of the soft palate 214 years 
after treatment. Four patients have no evi- 
dence of cancer 6 months, 1, 4, and 5 years 
after treatment of their second primary. 

Of the 7 failures, 2 died of the second 
primary carcinoma of floor of mouth and 
sarcoma of the cheek. Three others died 
of cancer and it is indeterminate which pri- 
mary lesion killed the patient. Two patients 
are living but have evidence of cancer, 1 
with recurrence of a second gingival car- 
cinoma and the other with regional metas- 
tasis either from his second cancer (soft 
palate) or the original lesion. 


COMPARISON OF RESULTS 


A review of published end results was 
undertaken to provide a yardstick for our 
series. Differences in classification and in 
methods of reporting mouth cancer by vari- 
ous authors make comparison difficult. Some 
include only primary cases as determinate, 
whereas others include those patients treated 
elsewhere initially but given subsequent 
treatment by the authors. We have included 
all patients treated by us regardless of pre- 
vious treatment. A list of 5 year end results 
reported in the literature from 1932 to 1955 
is presented in Table VI. Only in 3 of the 
other series do the lesions include upper and 
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RECURRENCE — POST TREATMENT IN MONTHS ~YEARS 
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Fic. 4. Scattergram of failures. 


lower gingivae. Mattick and Meehan re- 
port a 19 per cent 5 year cure rate by irrad- 
iation. Martin (6) reports 26 per cent and 
Sharp and Wood 36 per cent 5 year cures 
using surgery and irradiation. Our 31 per 
cent 5 year cure rate is comparable. 


DISCUSSION 


Unquestionably the study indicates that 
there is a real salvage by surgery of patients 
with advanced disease and patients in whom 
irradiation has failed. But one overenthusi- 
astic for surgical methods must be sobered 
by the fact that irradiation appeared equally 
as effective as surgery when used as the ini- 
tial treatment and by the distressing num- 
ber of failures due to local recurrence of 
disease. It should not be surprising, how- 
ever, that irradiation does effectively con- 
trol lesions in which an intensive dose of 
irradiation may be given with relative ease. 
Nevertheless, one must consider many fac- 
tors in selecting irradiation over surgery for 
limited lesions, the technical ease with which 
adequate therapy may be given, the neces- 
sity for fractionating therapy and the con- 
sequent prolongation of treatment, and the 
side effects from the irradiation which may 
assume considerable proportion. Quite often 
it is true that even in older individuals it is 
much easier on the patient to have local 
surgery than irradiation, and when the le- 
sion is larger there may be even a greater 
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TABLE IV.—RELATION OF MODE OF TREATMENT AND HISTOLOGIC GRADING TO FAILURES 


Surgery. 


Radiation. _—Surgery and radiation Total 


No. of No. of Per cent 


No.of No.of Percent No.of No.of Percent percent 


Years patients failures failures patients failures failures patients failures failures _failures 


5 1 0 : 

5 5 4 

| | 2-5 6 4 
5 1 1 

Other* and 2-5 5 3 
grade unknown...... 5 1 0 

6 3 50 

29 18 62 


*Includes 1 adenocarcinoma and 1 chondrosarcoma. 


discrepancy between the burdens imposed 
on the patient by irradiation and surgery. 

Both the selection of patients for surgery 
and the type of surgery used in the group of 
successes and failures seem to be compar- 
able. It would, therefore, seem that some 
factor other than the technique of the sur- 
gery alone must explain the failures. Un- 
questionably the degree of malignancy and 
the extent of spread must determine the 
failures in these patients who demonstrate 
metastasis or residual disease following sur- 
gery. These metastases must occur in the 
lymphatic-bearing areas which are not part 
of the direct lymphatic channels, which for 
the most part are removed. These areas, 
which have been referred to as the ‘‘for- 
gotten” areas, are those beyond the confines 
of the usual neck dissection. It may well be 
that metastasis to these areas represents 
retrograde or circuitous spread by an ex- 
tremely active process which was and is 
beyond cure by surgery. It would not seem 
that much hope lies in extending the scope 
of surgery further. 

The occurrence of all but 1 of the surgical 
failures within 2 years in this series and of 


TABLE V.—CAUSES OF FAILURES IN CANCER OF 


GINGIVA 
No. of cases Per cent 
Local recurrence and metastasis... . . 5 12 
Multiple primary ..... 3 7 


4 0 0 13 

1 1 1 1 

6 5 2 1 

7 6 86 3 2 67 77 
2 2 1 1 

1 0 2 1 

3 2 67 3 2 67 75 

7 7 1 1 

9 7 78 1 1 100 69 
23 15 65 7 5 71 64 


the majority of irradiation failures in the 
same period lends support to the observa- 
tion that for the usual squamous cancer of 
the head and neck 2 year results are compar- 
able to 5 year results in many other forms 
of cancer, such as adenocarcinoma of the 
breast. 

Recurrence in bone occurred in several 
patients studied but was usually treated 
satisfactorily secondarily. Complete failure 
due to bone involvement per se was uncom- 
monly apparent. Recurrence in bone alone 
lends itself fairly readily to removal by a 
second surgical procedure, but more often 
than not it represents only one of multiple 
manifestations of disseminated disease. 

Failures due to local recurrence, or more 
properly called residual disease, must be ex- 
plained on the basis of viable tumor cells 
being left in the operative field. Practically 
all malignant lesions of the gingiva are on 
the surface and are ulcerated so that even 
with careful handling of tissues during surgi- 
cal procedures it would be impossible not to 
infect the wound with malignant cells, some 
of which might survive. The contamination 
of operative fields with malignant cells has 
been frequently demonstrated. 

There appears to be an irreducible mini- 
mum of radioresistant cancers and a con- 
siderable frequency of local recurrence after 
surgery, irreducible by present methods. Our 
figures indicate that failure due to local re- 
currence alone occurred 22 times among 38 
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TABLE VI.—OTHER REPORTS OF 5 YEAR END RESULTS 


Results 
Author Date Location of lesion Treatment Per cent 
1940 Lower gingiva and floor of mouth Radiation 32.0 
re 1941 Upper and lower gingiva Surgery and radiation 25.7 
Johnson and Daniel... . 1943 Lower gingiva Surgery 26.0 
Ca) ee are 1948 Upper and lower gingiva Surgery and radiation 26.0 
Sharp and Wood....... 1950 Upper and lower gingiva Surgery and radiation 36.0 
Mattick and Meehan... 1951 Upper and lower gingiva Radiation 19.0 
Martin and Craffy (7). . 1952 Gingiva secondarily involved in 
most cases Radiation 40.0 
1955 Lower gingiva Radiation 29.6 
Modlin and Johnson... . 1955 Includes buccal mucosa Surgery 48.0 


failures. The so-called prophylactic use of 
irradiation after surgery could only benefit 
by destroying cells left behind or rendering 
them incapable of proliferation. It is un- 
likely that such therapy would be given in 
amounts adequate to produce the desired 
results in the absence of known macroscopic 
foci of residual disease or even if washings 
from the wound were reported as showing 
identifiable malignant cells. One would be 
hesitant to accept the morbidity of intense 
irradiation over a wide field in the neck. It 
does not seem that new forms of irradiation 
and new techniques of its application offer 
much new hope in this need. Whether pre- 
operative irradiation might be of value in 
rendering malignant cells nonviable is also 
a matter of opinion. It has been used as such 
but not in a manner adequately controlled 
to warrant evaluation in our series. Since it 
is likely that intense preoperative irradiation 
would lead to undue surgical complications, 
one again is hesitant to apply it in amounts 
which are adequate to produce the desired 
results. 

Thus it would seem that in order to im- 
prove our results further we must find some 
means of reducing or eliminating wound 
contamination with cancer cells or of de- 
stroying such cells or rendering them unable 
to survive. Whether this can be done with a 
chemotherapeutic agent used parenterally 
or in the wound occupies the interest of 
investigators. Studies with nitrogen mustard 
are somewhat encouraging and we believe 
that further investigations along thisrationale 
are indicated. 


SUMMARY AND CONCLUSIONS 


Eighty-one malignant neoplasms of the 
gingiva representing almost 1 per cent of all 
cancers seen over a 19 year period from 
1937 to 1956 are reported. The high per- 
centage of females (54 per cent) in our study 
is unique, but this finding may be related to 
the persistent habit of snuff-dipping still 
fairly common among certain women in the 
South. 

The high frequency of multiple primary 
cancers arising in the mouths in these pa- 
tients with leucoplakia suggests that the en- 
tire mucosa has reacted to a common insult- 
ing agent first to develop leucoplakia and, in 
turn, frank cancer. In this series that agent 
appears more often to have been chewing 
tobacco or snuff. 

Although irradiation therapy has gradu- 
ally given ground to surgery as the method 
of initial treatment, it appears, however, 
just as effective as surgery curatively when 
the cancer is still confined to the gingiva. It 
is slightly less effective when lesions have 
spread to adjacent structures and of almost 
no curative value in treating regional metas- 
tases. Irradiation and surgery were equally 
effective in curing grade I lesions and equally 
less effective in curing grade II and III le- 
sions in this series. 

Certain conclusions regarding the role of 
surgery in the treatment of cancer of the 
gingiva seem justified in view of these find- 
ings: 

1. Surgery and irradiation are both of 
value in the initial treatment of limited le- 
sions. The selection of one of these proce- 
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dures over the other is made on the bases of 
certain factors other than the anticipated 
chance of cure. 

2. Surgery will salvage some irradiation 
failures. 

3. Irradiation will salvage an occasional 
surgical failure. 

4. Surgery constitutes the preferred treat- 
ment of certain extensive malignant processes 
of the gingiva, particularly those which 
invade bone, and those in which irradiation 
has failed. 

5. Surgery is the much preferred treat- 
ment when metastases to regional nodes have 
occurred. 

6. Further extension of surgical methods 
bears little promise. 

7. Local recurrence remains the major 
problem for attack. 
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ABSORPTION PATTERNS OF ISOTOPE 
LABELLED DIETARY CONSTITUENTS IN 
POSTGASTRECTOMY PATIENTS 


WILLIAM C. SHOEMAKER, M.D., and ARTHUR W. WASE, Ph.D., 


Philadelphia, Pennsylvania 


THE OVER-ALL EFFICIENCY of the absorption 
of fat and protein from the gastrointestinal 
tract, as indicated by measurement of the 
fecal fat and nitrogen, has been studied in 
the normal individual and in patients sub- 
jected to various types of gastrectomy. On 
the background of these and other related in- 
vestigations the present study was under- 
taken to characterize the uptake patterns of 
radioactive isotope labelled dietary constitu- 
ents in normal and postgastrectomy patients. 
It was thought that an investigation of the 
variations in the absorption curves might 
cast light on the genesis of alterations found 
in postgastrectomy nutritional problems. 
Previously, we (15) have used peripheral 
blood levels after orally administered ['*! 
labelled fat to study the absorption patterns 
or tolerance curves in normal patients. 
Wollaeger and associates (19, 20) found 
that 5 grams of fecal fat was the upper limit 
of normal in diets containing less than 80 
grams of fat, and 10 per cent of the ingested 
fat for diets over 80 grams. These authors 
(18, 21) reported that nearly all persons 
studied who had undergone Polya-Billroth 
II gastrectomy lost more fat in the stool than 
the series of normal patients. In an exhaus- 
tive review article Everson (5) collected and 
summarized the reported metabolic studies 
of patients with total and subtotal gastrec- 
tomy. In 44 studies on 36 patients with sub- 
total gastrectomy (Billroth II type), he 
found that 23 patients had evidence of im- 
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paired fat assimilation, and 11 showed in- 
creased fecal nitrogen. More recently Mac- 
Lean and associates have investigated the 
nutritional problems after various types of 
gastrectomy; 3 out of 9 patients with the 
Billroth II procedure excreted abnormally 
large amounts of fecal fat; 1 out of 5 patients 
with the Billroth I repair excreted borderline 
quantities of fat; 5 of 16 patients with exten- 
sive segmental (Wangensteen type) resec- 
tions demonstrated abnormal amounts of 
fecal fat; and 5 patients with tubular gastric 
resection showed normal values. 

Using controlled experimental studies on 
dogs Everson (6) and Welbourn and associ- 
ates demonstrated a slight to moderate in- 
crease of fecal fat in Billroth I animals over 
normal, but a more pronounced loss of fat 
and nitrogen after Polya-Billroth II gas- 
trectomy. 

Moore and Harkins, Harkins and associ- 
ates, Bohmansson, Wallensten and Goth- 
man, Perman, Coffey and Lazaro, Morely 
(11, 12), and Capper and Welbourn (2, 3) 
have clinically evaluated series of subtotal 
gastrectomy patients with gastroduodenos- 
tomy and attempted to show that the physio- 
logic end results were better in the Billroth I 
operation. Ross and Meadows, on the other 
hand, agree that the Billroth I may be better 
from a physiologic or nutritional point of 
view, but they have abandoned the proce- 
dure because, in their hands, there is a high 
incidence of ulcer recurrence. Undoubtedly, 
preference for one of the modifications of the 
Billroth II resection is found among most 
clinics performing subtotal gastrectomy. 
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Fic. 1. Total amount of radioactivity in the peripheral 
circulation (counts per minute per 1 ml. of blood times 
calculated blood volume) after orally administered label- 
led protein mixed with lean meat in dogs. Hollow circles 
represent the mean values of normal controls, solid circles 
the Billroth I, and triangles the Billroth II gastrectomy. 


METHODS AND MATERIALS 


Preparation and administration of I'*! labelled 
beef protein in normal and gastrectomized dogs. 
To 10 to 20 millicuries of iodide was added 
1 milliliter of hundredth-molar solution of 
potassium iodide and 1 milliliter of hun- 
dredth-molar potassium iodate. The pH was 
adjusted to 4 to 5 with hydrochloric acid and 
the liberated iodine extracted with six 5 mil- 
liliter aliquots of chloroform. The chloro- 
form-iodine solution was added slowly with 
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Fic. 2. Peripheral blood levels following tracer doses 
of protein in fasting gastrectomized patients. Hollow 
circles represent the mean values of normal controls, 
solid circles the Billroth I, and triangles the Billroth II 
gastrectomy. 


continuous stirring to an aqueous solution of 
whole beef (heart) protein. The resultant 
mixture was placed in a Visking cellulose 
membrane and dialyzed for 24 hours against 
running water. The resultant labelled protein 
was assayed by conventional methods for 
radiopurity. Prior to use, it was diluted and 
reassayed. 

In this phase of the experiment 6 dogs 
were used. Splenectomy and high subtotal 
gastrectomy (75 to 80 per cent) were per- 
formed followed by gastroduodenostomy in 
2 dogs and gastrojejunostomy in 2 dogs. The 
remaining 2 served as controls (after splenec- 
tomy). Blood volumes were determined by a 
conventional dilution technique using radio- 


active iodine serum albumin. A feeding of . 


25 millicuries of radioiodine labelled beef 
protein mixed with 0.5 pound of lean horse 
meat was given to each of the animals. At 
intervals following the protein ingestion, 
blood samples were drawn from peripheral 
veins. Radioassay of 1 milliliter aliquot sam- 
ples of blood, laked with 1 milliliter of dis- 
tilled water, was then made in a well-type 
sodium iodide scintillation counter and con- 
ventional scaler. Counting was continued to 
give a 1 to 2 per cent statistical reliability. 

Administration and absorption of I'*' labelled 
protein in patients. 1'*! labelled human serum 
albumin was used in doses of 10 to 25 micro- 
curies diluted with water and orally admin- 
istered to postgastrectomy patients. A series 
of 6 patients subjected to high (approxi- 
mately 75 per cent) subtotal gastrectomy 
with gastroduodenal reconstruction (Bill- 
roth I) and a series of 9 patients who were 
subjected to high gastrectomy with gastro- 
jejunostomy (Billroth II) were tested. Eleven 
relatively healthy individuals, serving as con- 
trols, were also tested. In 7 instances the 
labelled protein was administered preopera- 
tively to patients who were also studied post- 
operatively, so that the patient would act as 
his own control. Blood samples were drawn 
at intervals following the protein ingestion 
and assayed as described before. 

Preparation of labelled fat. To 10 to 20 milli- 
curies of iodide was added 1 milliliter of 
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hundredth-molar solution of potassium io- 
dide plus 1 milliliter of hundredth-molar 
solution of potassium iodate. The pH was 
adjusted to 4 to 5 with hydrochloric acid and 
the liberated iodine extracted with six 5 mil- 
liliter aliquots of chloroform. The chloro- 
form solution of iodine was introduced into 
10 to 20 milliliters of corn oil. The resultant 
mixture was placed on a shaker in the dark 
for 18 hours. This chloroform, iodide, oil 
solution was washed with tenth-normal solu- 
tion of potassium iodide several times, then 
with distilled water and dried over anhydrous 
sodium sulfate. The chloroform was re- 
moved from solution by evaporation on an 
air bath at 100 degrees C. The resultant 
labelled fat was assayed by conventional 
methods for chemical and radiopurity. The 
assayed labelled fat was diluted with non- 
labelled corn oil prior to use and reassayed. 

Absorption of fat. Three milliliters of I'*! 
labelled corn oil was orally administered to 
10 relatively healthy or ‘‘normal’’ individ- 
uals; blood samples were drawn and assayed 
in the manner described. 

In a second series of 13 “‘normal’’ patients 
a “load” test was performed by giving the 
patient 50 grams of lipid (63 ml. corn oil) 
with the labelled fat. In 4 instances both the 
3 milliliter and the 63 milliliter doses were 
administered to the same patient. Interval 
blood determinations and assays were done 
in the identical manner. 

A series of 15 patients who had been sub- 
jected to high subtotal gastrectomy with 
gastroduodenal anastomosis (Billroth I) were 
tested. The 3 milliliter test dose was used in 7 
patients and the 63 milliliter dose was used in 
8 patients. A series of 9 postgastrectomy 
(Billroth II) patients were tested with the 
small dose and load tests. 


RESULTS 


Protein absorption in the experimental animal. 
A quantitative estimation of the amount of 
radioactivity in the peripheral blood after 
ingestion of I'*! labelled beef protein was 
computed by multiplying the counts per 
minute per 1 milliliter of blood over the 
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Fic. 3. Mean peripheral blood values following 3 
milliliters and 63 milliliters (50 grams) of labelled fat in 
fasting normal controls. 


background of each sample by the calculated 
blood volume. The results are plotted against 
time in Figure 1. The maximum level in the 
Billroth II gastrectomized dogs was consid- 
erably less than the normal controls, while 
the Billroth I dogs were intermediate. The 
maximum level of radioactivity in the blood 
of both gastrectomy groups occurred much 
earlier than the controls. 

Protein absorption in patients. The data ob- 
tained from protein absorption studies in pa- 
tients are graphically summarized in Figure 
2. The average values for the control group 
demonstrated an early rise in the radioactiv- 
ity of the peripheral blood occurring in the 
first half hour, and reaching a maximum at 
about 1 hour. The average of the patients who 
had been subjected to Billroth I gastrectomy 
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Fic. 4. Peripheral blood values after 3 milliliters of 
labelled fat. Hollow circles represent the mean values of 
normals, solid circles the Billroth I, and triangles the 
Billroth II gastrectomy. 
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Fic. 5. Peripheral blood values after 63 milliliters of 
labelled fat. Hollow circles represent the mean values of 
normals, solid circles the Billroth I, and triangles the Bill- 
roth II gastrectomy. 


showed a similar configuration of the ab- 
sorption curve when compared with con- 
trols, although the initial portion of the curve 
is not quite as high. By contrast the average 
values of the patients with Billroth II gas- 
trectomy showed a more rapid rise to a maxi- 
mum reached in the first 30 minutes. The de- 
cline in the peripheral radioactivity subse- 
quently is slightly more rapid in this group, 
although the differences are not great. 
Absorption of fat. Radioactivity in the pe- 
ripheral blood after small amounts (3 ml.) of 
I'*! Jabelled fat in 10 relatively healthy per- 
sons was compared with the activity after a 
large amount of fat (63 ml. or 50 grams) 
with the same label given to a second series 
of 13 persons. The data are summarized in 
Figure 3. After the oral administration of the 
small dose there was a gradual rise until a 
maximum was reached at about 4 hours. As 
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Fic. 6. Comparison of absorption curves of a patient 
before and after Billroth I subtotal gastrectomy. 


might be expected the rise was more gradual 
with the larger dose, and the average maxi- 
mum was not reached until about 8 hours, 
Determinations taken at intervals up to 24 
hours showed a gradual falling off of this 
peak after 8 hours. 

A comparison of the mean values of pe- 
ripheral blood radioactivity after the small 
dose of labelled fat in normal and postgas- 
trectomy patients is shown in Figure 4. A 
more rapid initial rise is seen in both groups 
of postgastrectomy patients, although the 
values are somewhat greater for the Billroth 
I group. The average maximum elevation 
was found at 4 hours in all groups. 

When 50 grams of fat were given the dif- 
ference in the time sequence between the 
normal and postgastrectomy patients was 
more pronounced (Fig. 5). The rise in blood 
levels was more abrupt and the maximum 
value was reached earlier in the two groups 
of gastrectomized patients. The curves 
showed somewhat higher values in the Bill- 
roth I patients as compared with the Billroth 
II group. 

Figure 6 illustrates the absorption curves 
after labelled fat in a patient before and 
after her subtotal gastrectomy (Billroth I). 
In this instance there was a remarkable sim- 
ilarity in the configuration of the absorption 
curves, except for the earlier appearance of 
the radioactivity in the postoperative study. 
The latter may be explained, in part at least, 
by the decreased gastric reservoir following 
operation. 

Figure 7 represents the absorption curve 
after 50 grams of labelled fat performed on a 
patient who experienced some difficulty in 
maintaining weight following a Billroth II 
gastrectomy. The rise is abrupt, with a max- 
imum reached in 2 hours. Thereafter, the 
diminution in peripheral blood radioactivity 
is also marked, when compared with normal 
unoperated upon patients and the patients 
subjected to the same type operation. 


DISCUSSION 


While scope of interpretation in a relatively 
small series of cases is limited, the study 
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nevertheless serves to point out a number of 
trends elucidated by tracer techniques. The 
use of radioactive labelled dietary constitu- 
ents allows accurate measurement of very 
small as well as large amounts of the test 
material absorbed from the gastrointestinal 
tract. Previously, absorption of protein and 
fat from the gastrointestinal tract has been 
measured by means of the plasma amino 
acids and serum lipid concentrations. Using 
this method Mineta and associates found 
“considerable difference in the fasting levels 
of blood lipids,” as well as very slow and 
highly variable fat absorption. Since there is 
a wide range of normal fasting amino acid 
and lipid levels, the dose administered must 
considerably expand the amino acid or lipid 
space in order to raise the concentration 
significantly. With isotopic labelling minute 
amounts of the constituent may be detected 
in the blood without increasing its serum 
concentration perceptibly. 

Although slight changes in appearance of 
the absorption curve after ingestion of pro- 
tein occurred in patients with both Billroth I 
and Billroth II gastrectomy, the alterations 
in the latter group are more pronounced. 
The abrupt rise with the early maximum at 
about 1% hour is interpreted as indicating 
that the protein is emptied rather quickly 
from the gastric remnant directly into the 
jejunum. While absorption may begin ear- 
lier, the effect of by-passing the duodenal 
segment may eventually be felt in a less com- 
plete absorption of the protein. 

With labelled fat the picture was similar in 
some respects. ‘There was an earlier appear- 
ance of labelled fat in the blood stream of both 
gastrectomized groups as compared with con- 
trol. Somewhat higher values were found in 
the Billroth I group. 

The differences in the mean values of the 
two types of postgastrectomy patients are not 
great, although a few individual cases stand 
apart from the group. It should be remem- 
bered that there were no particular nutri- 
tional problems, anemia, or notable in- 
stances of weight loss. Thus, a marked de- 
parture from normal should not be antici- 
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Fic. 7. Absorption curve after 63 milliliters of labelled 
fat of patient E. B. compared with average values for 
preoperative controls (hollow circles) and postoperative 
Billroth II gastrectomies (solid circles). 


pated. The relatively subtle changes found in 
this preliminary study are mainly concerned 
with variations in the time of the maximum 
height of the absorption curve in relation to 
anatomic alterations of the upper gastroin- 
testinal tract occasioned by the two basic 
types of gastrectomy. 


SUMMARY 


1. A simplified method, applicable to the 
average Clinical isotope laboratory, is de- 
scribed for the preparation of radioactive 
isotope labelled protein and fat. Measure- 
ment of the absorption of dietary constitu- 
ents in trace amounts and large doses was 
made by using these labelled compounds. 

2. Absorption patterns or tolerance tests 
were performed after two basic types of sub- 
total gastrectomy (Billroth I and II) and 
compared with control studies. 

3. In the patients studied there was a more 
rapid appearance of radioactivity in the pe- 
ripheral blood after oral administration of 
labelled protein in patients subjected to the 
Billroth II gastrectomy when compared with 
the normal and Billroth I. This effect was fol- 
lowed by a slightly more rapid fall off in the 
Billroth II group. 

4. After administration of labelled fat in 
both small and large doses, absorption was 
found to occur earlier in both groups of gas- 
trectomized patients. The levels were appre- 
ciably higher in the Billroth I group. 
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5. The effects of by-passing the duodenum 
after gastrectomy (Billroth II) are the rather 
sudden emptying of the small gastric rem- 
nant into the jejunum and a high initial rise 
of the absorbed constituent in the blood, but 
a less complete absorption. This effect is by 
no means constant or predictable. 
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METASTATIC TUMORS OF THE SMALL INTESTINES 


CONSTANTE A. pe CASTRO, M.D., MALCOLM B. DOCKERTY, M.D., and 
CHARLES W. MAYO, M.D., F.A.C.S., Rochester, Minnesota 


APART FROM the commonly observed in- 
volvement of the small intestine in the ter- 
minal stages of abdominal carcinomatosis, 
the occurrence of solitary or multiple met- 
astatic nodules selectively affecting this 
segment of the gastrointestinal tract is rare 
indeed. Yet perusal of the literature indi- 
cated that this latter type of metastatic in- 
volvement was of clinical importance in that 
it was productive of a type of “malignant” 
intestinal obstruction much more amenable 
to palliative relief by surgical means than 
was the variety which owed its pathogenesis 
to diffuse peritoneal infiltration. According- 
ly, an effort was made to analyze the clinical 
and pathologic data concerning instances of 
solitary and multiple small intestinal me- 
tastasis as defined above. Our material con- 
sisted of reported cases from the literature 
and a sizable group assembled from the files 
of the Mayo Clinic and representing a period 
of some 50 years. Five questions were con- 
sidered pertinent: (1) Were there any char- 
acteristic signs or symptoms which might be 
helpful in differential diagnosis? (2) Which 
tissues and organs most frequently harbored 
the parent growths? (3) Which types of 
malignant neoplasms tended to metastasize 
to the small intestines? (4) What surgical 
procedures were justifiable in the manage- 
ment of these lesions? (5) What degree of 
palliation could be anticipated from the 
performance of such procedures? 

Three types of metastatic tumors of the 
small intestine were encountered in the 
literature as of December 1955. These were 
squamous cell carcinoma, 3 cases; adeno- 

From the Section of Surgical Pathology and the Section of 
Surgery, Mayo Clinic and Mayo Foundation, Rochester, 
Minnesota. 

Abridgment of thesis submitted by Dr. de Castro to the 
Faculty of the Graduate School of the University of Minnesota 


in — fulfillment of the requirements for the degree of Master 
of Science in Surgery. 


159 


carcinoma, 6 cases; and malignant mela- 
noma, 16 cases exclusive of the case reported 
by Wilbur and Hartman in 1931 which is 
included in the present Mayo Clinic series. 
The primary lesions were known in all in- 
stances. The first recorded example was 
cited by Peritz in 1926. 

The most common primary site was the 
cervix uteri for the squamous cell carcino- 
mas, the kidneys for the adenocarcinomas, 
and the skin for the malignant melano- 
mas. 


MATERIAL AND METHOD 


The Mayo Clinic files for the period 1905 
through 1954 contained records of 101 cases 
of intestinal obstruction resulting from met- 
astatic tumors of the small bowel. In ad- 
dition to the case records the surgical speci- 
mens of the primary lesions and of the met- 
astatic lesions including the original mi- 
croscopic slides were found to be available 
for study. 

The criteria for inclusion of a case in this 
study were that (1) the location of the pri- 
mary lesion had to be known, (2) the second- 
ary surgical intervention had to have been 
carried out at the clinic, (3) the metastatic 
lesion or lesions could not be an obvious 
part of a generalized peritoneal invasion or 
of obvious widespread metastasis, and (4) 
the metastatic lesion could not be the result 
of direct extension. 

Pertinent data obtained from the clinical 
records of each case including the results of 
diagnostic laboratory tests and procedures 
and of roentgenographic examinations were 
tabulated, and the surgical operative reports 
were reviewed to eliminate the cases that 
did not meet these criteria. Each specimen, 
whether primary or metastatic, was ex- 
amined for gross characteristics, and sample 
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Fic. 1. 


blocks were cut and prepared for permanent 
sections by the paraffin block technique and 
stained routinely with hematoxylin and 
eosin. All sections were examined under the 
high power objective of the microscope. 
Both the primary and the metastatic lesions 
were identified histologically and graded by 
Broders’ method. The original microscopic 
slides from both the primary and the met- 
astatic lesions were reviewed and were com- 
pared with those which were made in the 
present study. 

‘Twenty-six (Table I) of the original 101 
Cases reviewed met the criteria stated pre- 
viously. The remainder were excluded 
chiefly because some question remained as 
to whether the metastatic lesion or lesions 
were not part of a generalized process of 
dissemination. Some were obviously on the 
basis of direct extension. One case was dis- 
carded because of the fact that the site 
of the primary growth was not ascertain- 
abie, 


Fic. 2. 


Fic. 1. Case 2. Multiple obstructing blood-borne 
metastatic lesions from a cutaneous melanoma removed 
5 months previously. The nodule on the right exhibits 
clearly the rolled margin of the typical ‘‘buttercup” 
lesion. 

Fic. 2. Case 22. Isolated secondary lesions of the 
small intestine from a grade 4 ovarian cystadenocar- 
cinoma removed 1)4 years previously. The small ulcera- 
tions in the centers of two of the lesions bring out well 
the “buttercup” effect. 


CLINICAL FINDINGS 

The average age for the entire group of 
26 patients was 50.7 years and the range 
was from 30 to 64 years. The average age 
was 49.1 years for the women and 53.2 years 
for the men. Sixteen women and 10 men 
comprised the group. 

The presenting picture in most of the pa- 
tients was that of incomplete obstruction of 
the small bowel, the components of which 
varied both in incidence and in severity 
from patient to patient. The shortest symp- 
toms were 1 week; the longest 16 months. 

No significant physical findings were 
noted other than those of abdominal ten- 
derness, signs of intestinal obstruction, and 
evidence of loss of weight. Laboratory find- 
ings were not significant as related to the 
cause of the observed obstruction. There 
was roentgenographic evidence of the lesion 
in 13 of 23 patients. 

All of the patients underwent laparot- 
omy. The different surgical procedures 
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Fic. 3. a, Case 15. Metastatic papillary squamous cell 
carcinoma, grade 2, in an isolated ileal metastatic tumor 
from a clinical carcinoma treated 1 year previously. The 
cells are growing in coherent islands and strands. Hema- 


performed included resection of the small 
bowel plus end-to-end anastomosis, 20 pa- 
tients; short-circuiting procedures such as 
enteroenterostomy or enterocolostomy, 3 
patients; exploration and biopsy only, 2 
patients; and exteriorization (clamp meth- 
od), 1 patient. 


PATHOLOGIC ASPECTS 


Fourteen patients had single and 12 had 
multiple lesions. Nodal involvement was 
found in 6 patients with single lesions and 
in 4 with multiple lesions. Three specimens 
(Cases 1, 2, and 22) exhibiting multiple 
lesions were especially interesting. Each 
showed secondary lesions that varied from 


toxylin and eosin, X20. b, Case 18. In the isolated 
clusters of tumor cells one notes the large size of the ma- 
lignant elements and their sharply delineated boundaries. 
Hematoxylin and eosin, 200. 


2 by 2 centimeters to 5 by 5 centimeters in 
size with normal mucosa between. The 
lesions themselves were sessile with flared 
and scalloped margins giving the appear- 
ance of a buttercup; hence one of us (Dock- 
erty) suggested that they be called “‘butter- 
cup”’ lesions (Figs. 1 and 2). 

Annular lesions were featured in 7 speci- 
mens and marked angulation in 9 speci- 
mens. Annularity and angulation were com- 
bined in 3 instances. There were 2 complete- 
ly obstructing lesions, 16 partially obstruct- 
ing lesions, and 3 intussuscepting lesions. 
Ulceration of the mucosa was noted in 10 
specimens and perforation in 7. Four showed 
both ulceration and perforation. 


TABLE II.—METASTATIC TUMORS OF THE SMALL INTESTINES (26 MAYO CLINIC CASES) 


Type of lesion Total 
Cystadenocarcinoma.............. 
Hypernephroma................... 
Squamous cell 
Malignant melanoma............. need 4 


Grade 
3 4 Single Multiple 
8 3 
2 
1 1 
1 
7 2 6 5 
4 4 
9 2 14 12 
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Fic. 4. Case 3. Metastatic malignant melanoma of the 
small intestine appearing 16 years after treatment of a 
primary growth in the skin. Dark blotches of melanin 
pigment obscure cytologic features. Hematoxylin and 
eosin, X 500. 


‘The upper portion of the lower part of 
the ileum was found to be the commonest 
location of the metastatic lesions. The di- 
ameter of these lesions varied between 5 
millimeters and 12 centimeters, the average 
being 3 to 5 centimeters. 

The distribution of the metastatic lesions 
by type and grade is given in Table II. 


Fic. 5. Case 16. Metastatic hypernephroma, grade 3, 
apparently blood-borne. Solitary obstructing ileal sec- 
ondary lesion was excised at removal of a large renal 
growth. Alveolar arrangement of the large, clear tumor 
cells is characteristic. Hematoxylin and eosin, X 200. 


Among the cases of adenocarcinoma is in- 
cluded a case in which the primary lesion 
was a grade 2 adenoacanthoma which had 
metastasized without change as mixed ade- 
nocarcinoma and squamous cell carcinoma. 

Grade 2 malignancy was common among 
the adenocarcinomas and grade 3 was com- 
mon among the squamous cell carcinomas. 


TABLE III.—METASTATIC TUMORS OF THE SMALL INTESTINES (26 MAYO CLINIC CASES) 


Decade of 
_life. 
Primary site Total 4 5 6 7 F 
8 3 2 2 1 8 
Melanoma... .......+.%.. 4 1 2 1 2 
4 1 1 1 1 4 
n 2 1 
2 2 
1 
1 
1 


Type of lesion 
Squamous 
Malignant cell Adeno- 

M melanoma carcinoma carcinoma 

8 

4 

1 
3 1 2 
1 2 
2 2 
1 1 
1 1 


5 6 10 5 16 10 4 11 11 


All the malignant melanomas were grade 
4 lesions. 

The most common site of the primary 
lesion was the cervix uteri followed in de- 
scending order by the skin (melanomas), 
ovaries, kidneys, stomach, rectosigmoid, 
sigmoid, rectum, and the skin (nonmela- 
notic) (Table III). The histologic features of 
some of the tumors are illustrated in Figures 
3, 4, and 5. 


COMMENT 


Analysis of the 25 cases of metastatic 
tumors of the small intestine reported in the 
literature and 26 from the Mayo Clinic dis- 
closed a close parallelism as regards clinical 
history, signs and symptoms, laboratory 
findings, types of lesions, operative findings, 
and results of surgical management. 

Powell listed the possible means or routes 
of spread of malignant lesions, especially 
from the cervix, as follows: (1) by permea- 
tion of the lymphatic spaces in the connec- 
tive tissues or extension by continuity, this 
method being the most common, (2) by 
lymphatic embolization, which is less fre- 
quent and is inconstant, (3) by the blood 
stream, which is uncommon but accounts 
for distant metastasis such as to the brain 
and lungs, and (4) by peritoneal seeding, 
including direct implantation occurring at 
the time of operation. 

Hayes and Burr favored the ‘‘vertebral 
vein route” as described by Batson. These 
veins lack valves and communicate with the 
renal, portal, and peripheral circulation. 
Increase in intra-abdominal pressure may 
dislodge tumor thrombi and produce “‘par- 
adoxical’”’ metastasis in bypassing the pul- 
monary, portal, and caval circulations. 

Starr and Miller quoted Willis as describ- 
ing blood-borne metastasis in submucosa of 
intestines with resultant flat, sessile nodules. 

Heller expressed the belief that, in his 
case, the metastatic lesion was the result of 
retrograde abdominal lymphatic dissemina- 
tion following initial blockage of the medi- 
astinal lymphatic channels. This opinion 
was also shared by Tanaka. 
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spread of malignant melanoma could o cur 
through the lymphatic and blood strez ins, 
We believe that malignant cells may reich 
their destination in the small bowel by 
way of the blood and the lymphatics, and 
by “‘seeding.”’ 

Based on the different primary sites of 
the lesions capable of metastasizing to the 
small bowel, we have considered that malig- 
nant melanomas metastasize almost ex- 
clusively through the blood stream. Squa- 
mous cell carcinomas of skin surfaces ap- 
parently reach the small intestine by the 
same route (Case 6). When the primary 
lesion was located in the abdomen or pelvis, 
the mechanism of spread appeared to be 
either through the blood stream (kidney) or 
the lymphatic channels (cervix) or by the 
‘“‘seeding”’ process (cervix, colon, stomach, 
and so forth). 


SUMMARY AND CONCLUSIONS 


Information on 26 Mayo Clinic cases of 
metastatic tumors of the small intestines, 
as herein defined, is summarized. These 
cases added to those previously reported in 
the literature brings to 51 the total of such 
cases. It is believed that there may be many 
others either not recorded or ‘“‘lost”? under 
obscure titles. 

There are no characteristic signs or symp- 
toms peculiar to metastatic tumors of the 
small intestines. However, a history of a 
previous malignant lesion, regardless of site, 
treatment, or the time elapsed between oc- 
currence of the primary lesion and the onset 
of symptoms from the metastatic lesion, is 
strongly suggestive of this disease. 

Squamous cell carcinoma of the cervix 
uteri is the most frequent metastasizing tu- 
mor involving the small bowel. 

Malignant melanomas may remain “cc- 
cult” for many years (8.2 years on an avi r- 
age) before metastasizing to the small int«s- 
tines but they offer the shortest survi\ al 
time after any surgical intervention. 

Surgical intervention for metastatic |\1- 
mors of the small intestines should be con- 


the 
7 REF" 
1. He 
| th 
up 
Pz 
“a | | 
| 
sist 


de Castro ef al.: METASTATIC TUMORS OF SMALL INTESTINES 165 


sidered essentially as being palliative with 
the design to relieve intestinal obstruction 
solely for the comfort of the patient. 
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ENDOCRINOLOGIC EFFECTS OF CERTAIN 


OVARIAN ‘TUMORS 


S. LEON ISRAEL, M.D., F.A.C.S., and JOHN C. MUTCH, M.D., Philadelphia, Pennsylvania 


THE CLINICAL SYNDROMES associated with 


endocrinologically active tumors of the ovary, 
having intrigued many investigators and 
acquired an extensive literature, are by now 
familiar. During the past 20 years there has 
been a shift in emphasis from primarily de- 
scriptive and speculative presentations to 
data concerning their incidence, prognosis, 
malignancy, response to treatment, and sur- 
vival rates. Correlation of their clinical and 
pathologic features has helped to clarify 
embryogenesis of the ovary and the secretory 
role of its cellular components. Experimental 
production of such tumors in rodents and 
recent histochemical studies have empha- 
sized, on the other hand, the diversity of 
opinion which exists in regard to classifica- 
tion, histogenesis, and histologic interpreta- 
tion of these dysontogenetic tumors. 
Recent personal experiences with 4 dif- 
ferent dysontogenetic tumors prompted us 
to reappraise the subject with particular re- 
gard to endocrinologic effects. We have not 
attempted a complete review since recent 
surveys have covered thoroughly all aspects 
of the field. ‘This discussion will be limited to 
the clinical features of feminizing and mas- 
culinizing tumors. Detailed consideration of 
controversial classifications, pathologic in- 
terpretation, and histogenesis is beyond the 
scope of this presentation. Only recent per- 
tinent developments in these areas will be 
mentioned. 


FEMINIZING TuMorRs 


Granulosa cell tumor and thecoma, com- 
posing the feminizing mesenchymomas, are 
grouped together in spite of minor points of 


difference. According to a survey of 500 tu- 
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mors in the Ovarian Tumor Registry of the 
American Gynecological Society made by 
Busby and Anderson 107 (21.4 per cent) 
were feminizing mesenchymomas, for which 
there are no less than 19 synonyms and 11 
histologic patterns. They are, as Hertig 
states, not only the most complicated in 
histogenesis but also “‘among the most in- 
teresting and the most glamorous.” 

HMistogenesis. There is no final proof of 
either the definitive origin of these neoplasms 
or their cause. The presence of both thecal 
and granulosa cell elements in the same tu- 
mor can be explained best, as Novak points 
out, by a common origin in totipotent ovari- 
an mesenchyme. McKay (13), citing evi- 
dence that granulosa cell tumor may arise 
from abnormally persistent granulosa cells 
in atretic follicles, described a small tumor 
occurring in such a follicle. ‘The development 
of such tumors in ovaries transplanted into 
the spleen of castrated rats, permitting he- 
patic inactivation of the estrogen secreted by 
the neoplasm and freeing the pituitary from 
inhibition, demonstrated the possible etio- 
logic importance of continuous gonaco- 
trophic stimulation. Granting that some of 
these “tumors”? may represent merely hy- 
perplasia, Burslem points out that increased 
pituitary gonadotrophic function during the 
menopause may stimulate “‘latent compe- 
tencies” in the ovary to neoplasia. 

Many of the current concepts of the gene- 
sis of this group of neoplasms are based upon 
their experimental production in rodents by 
x-rays. Although isolated tumors in the hu- 
man have been reported following pelvic 
irradiation, Speert contends that the type of 
ionizing radiation used in the diagnosis and 
therapy of benign conditions is not tumori- 
genic. 
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Malignancy. The malignant potentialities 
of the dysontogenetic tumors were considered 
at one time to be of low order, a viewpoint 
based upon their comparatively benign ap- 
pearance. However, as increasing numbers 
of patients are being followed for longer 
periods of time, it is becoming more appar- 
ent that these neoplasms are really malig- 
nant. Considered separately, granulosa cell 
tumors have been estimated to account for 
from 6 to 10 per cent of all primary, solid, 
malignant ovarian tumors. They occur 
bilaterally 4 times more frequently than 
thecomas. 

Corscaden and others state that one-third 
of granulosa cell tumors are malignant. In 
contrast, only 8 of 300 thecomas recently 
collected from the literature by Pedowitz 
and associates could be classed as definitely 
malignant. Smaller series corroborate the 
low malignant potential of thecoma. Never- 
theless, the notoriously slow growth charac- 
teristic of malignant feminizing mesenchy- 
moma must be balanced against the presence 
of an intact tumor capsule and lack of histo- 
logic evidence of malignancy in any given 
prognostication. Survival figures bear out 
the value of long term follow-up, emphasiz- 
ing the prolonged latent period which may 
precede recurrence. 

The recurrence rate of granulosa cell tu- 
mor ranges from 25 to 60 per cent, as many 
as one-half recurring after an interval of 5 
years. Recurrence intervals have been re- 
ported as long as 20 and 26 years. In Diddle’s 
series (5), 45 per cent of those who developed 
recurrence died, almost all within 5 years. 
Moreover, 90 per cent of his patients with 
bilateral granulosa cell tumors died, com- 
pared to 25 per cent of those with unilateral 
tumors. 

Hormonal activity. Two-thirds of granulosa 
cell tumors are hormonally active, being 
estrogenic in effect even when extensively 
luteinized. Recent experimental investiga- 
tions have singled out the theca cell as the 
principal source of estrogenic hormone. On 
the basis of histochemical analysis of a series 
of sranulosa and theca cell tumors, McKay, 


Robinson, and Hertig (14) concluded that 
reactive steroid material occurs only in theca 
and theca-like cells. They emphasize that it 
is to their theca cell component, no matter 
how slight, that functioning granulosa cell 
tumors owe their biologic activity. The fact 
that not all mesenchymomas, granulosa cell 
tumor and thecoma, show signs of hormonal 
activity may be the result of a phasic type of 
secretion. Burslem, however, believes that 
doubly refractile fat granules indicating the 
presence of steroid hormone occur no more 
frequently in hormonally active than in in- 
active tumors. 

The occurrence of virilizing thecomas has 
led to speculation that the theca cell may 
not be exclusively estrogenic. Shippel, com- 
paring the theca cell to the interstitial cell of 
the male gonad, believes it is a source of 
androgen. He points out that perifollicular 
thecal hyperplasia simulates adrenal cortical 
tissue in histologic pattern as well as in mas- 
culinizing effects. 


CLINICAL FEATURES 


The superhormonal state which function- 
ing feminizing tumors produce manifests 
itself most characteristically in abnormal 
uterine bleeding which may be of any type 
and may alternate with or be preceded by 
periods of amenorrhea. The duration of 
symptoms is usually 1 year or less, being 
more than 2 years only occasionally. The 
biologic effects which feminizing neoplasms 
produce differ considerably according to the 
age of the patient, being most dramatic in 
children. During premenopausal and post- 
menopausal years, there may be no sign of 
hyperestrogenism other than abnormal 
bleeding and no symptoms distinct from 
those caused by ovarian tumors in general. 

Any discussion of the clinical behavior of 
feminizing ovarian tumors must explore 
their age incidence, as well as their relation 
to precocious pseudopuberty, postmenopaus- 
al bleeding, endometrial carcinoma, and 
pregnancy. 

Age incidence. Feminizing mesenchymomas 
may occur at any age. Diddle (5) reported 
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that 60 per cent of thecomas and 40 per cent 
of granulosa cell tumors appear during the 
postmenopausal period. Busby and Ander- 
son concluded from their survey of 107 such 
tumors that there is no significant difference 
in age distribution of granulosa cell tumor, 
thecoma, or the mixed type tumor. They 
noted the age of the bearer to range from 7 
months to 78 years, 50 per cent of the tumors 
occurring after 45. Six of the granulosa cell 
tumors were diagnosed in girls under 10 
years of age, but only 1 thecoma was found 
in the prepubertal group. The latter oc- 
curred in a 1 year old infant who had hyper- 
trophy of the breasts and clitoris, as well as 
the urinary estrogen level of a normal adult 
female. 

Precocious pseudopuberty. Feminizing mesen- 
chymomas produce their most spectacular 
clinical effect, sexual precocity, better termed 
precocious pseudopuberty, in the prepuber- 
tal girl. Precocious pseudopuberty, purely 
an estrogenic effect, is defined as the develop- 
ment of genitalia and secondary sex char- 
acters approaching adult proportions before 
the tenth year of life. It must be differenti- 
ated from true precocious puberty, implying 
the presence of ovarian cycles and ability to 
procreate. Such primary or constitutional 
precocious puberty accounts for 90 per cent 
of premature female sexual development. 
Its pathogenesis appears to be premature 
activation, ‘‘an early awakening,” of the 
pituitary ovarian uterine mechanism. Tu- 
mors of the ovary account for most of the 
remaining 10 per cent of premature puberty. 
The “medicational” variety of pseudopu- 
berty, reported by Cook in 2 girls who 
developed uterine bleeding and other signs 


of precocious puberty following ingestion of. 


a large quantity of stilbestrol, is an interest- 
ing rarity. 

The differential diagnosis of precocious 
puberty includes all those conditions which 
may give rise to either true or pseudopuberty 
and isosexual or heterosexual development. 
True precocious puberty occurs, as stated, 
mainly in the constitutional variety. How- 
ever, it may also occur, albeit rarely, from 


certain neoplastic or inflammatory lesios of 
the midbrain and as a result of chor: nic 
elements contained in teratoma which pro- 
duce gonadotrophic hormone. Heterosexual 
precocious pseudopuberty, a problem ©) di- 
agnosis in virilization, is more properly dis- 
cussed in connection with masculinizing 
tumors. 

Great care must be exercised in differenti- 
ating isosexual premature development in a 
child with a feminizing tumor (pseudopu- 
berty) from constitutional (true) pre- 
cocious puberty. Hormone excretion studies 
are frequently of diagnostic aid. Estrogen 
levels well above that of a normal adult, 
usually without cyclic variation, are char- 
acteristic of feminizing tumors. Adult levels 
of serum gonadotropin and a 24 hour urinary 
estrogen excretion of from 16 to 50 rat units, 
approaching or equal to that of normal pu- 
berty, are compatible with a diagnosis of 
true precocious puberty. Furthermore, en- 
dometrial biopsy may reveal secretory endo- 
metrium in true precocious puberty, estab- 
lishing the ovulatory nature of the bleeding. 
If the distinction between the two varieties 
of precocious puberty is not clear, studies 
should be repeated after an interval. Laparot- 
omy is rarely warranted in the absence of a 
palpable pelvic mass. 

Removal of the feminizing tumor is fol- 
lowed by prompt, often dramatic, regression 
of the precocious symptoms and signs. 

Postmenopausal bleeding. Postclimacteric 
bleeding, often misinterpreted because it 
may be cyclic, is a well publicized symptom 
of feminizing mesenchymoma. It is not al- 
ways possible to find the definitive cause of 
postmenopausal uterine bleeding even alter 
cervical biopsy and uterine curettage. How- 
ever, the endometrium of a postclimacteric 
woman—one who has not bled for 1 year or 
more—is expected to be either atrophic or 
inactively cystic. During reproductive yewrs, 
bleeding may occur from any type of en:o- 
metrium on the basis of either heighte: ed 
estrogen level or estrogen withdrawal (ol- 
lowing necrosis of the mesenchymor:al 
tissue; the endometrium is frequently hyp:r- 
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estrogenic. But, in children with precocious 
pse.dopuberty and in postmenopausal wom- 
en, the bleeding is always anovulatory in 
type. The finding of active (adenomatous) 
hyperplasia in the endometrium of a post- 
menopausal woman should alert the physi- 
cian to the possibility of the presence of a 
feminizing ovarian neoplasm. The ovarian 
tumor may not be palpable; a granulosa cell 
tumor as small as 3 millimeters in diameter 
has been noted as a cause of such bleeding. 

The 2 following cases illustrate the effects 
of feminizing ovarian tumor in postmeno- 
pausal women. 


Case 1. Mrs. R. W., 65 years old, white, had a 
single symptom, spotty vaginal bleeding of 1 month’s 
duration. She had had an uneventful menopause 15 
years previously. Examination under anesthesia, per- 
formed at the time of diagnostic curettage, showed the 
presence of a smooth, round, firm, movable left 
adnexal mass 10 centimeters in diameter. When the 
endometrium was reported to be benign and of pro- 
liferative type, total abdominal hysterectomy with 
bilateral salpingo-oophorectomy was performed. The 
tumor which completely replaced the left ovary proved 
to be of mixed theca and granulosa cell type (Figs. 1 
and 2). 

The patient has remained in good health during the 
2% years since operation. 

Case 2. Mrs. C. W., aged 59 years, white, and 11 
years past her menopause, had profuse leucorrhea of 1 
year’s duration which had become bloody 1 month 
prior to admission. No positive findings were un- 
covered by pelvic examination. Endometrial adeno- 
carcinoma was found by curettage. 

The patient received 4,000 milligram hours of in- 
tracavitary radium in Heyman capsules and, 10 days 
later, was subjected to radical hysterectomy and bi- 
lateral pelvic lymphnodectomy. There was no visible 
evidence of intraperitoneal spread, the lymph nodes 
were histologically free from carcinoma, and the 
ovaries appeared to be unremarkable. On bisecting 
the left ovary, however, a nodule 1.5 centimeters in 
diameter was noted. It consisted chiefly of spindle 
shaped cells, many of which contained abundant 
lipid material, and were consistent with thecoma of 
benign character (Figs. 3 and 4). 

Within a few months, the patient developed gener- 
alized peritoneal metastases from the endometrial 
ca:cinoma which was confirmed by laparotomy. No 
evidence of thecomatous metastasis was found. She 
succumbed 8 months from the time of the first opera- 
tion. 


Endometrial carcinoma. There is no unanim- 
it’ of opinion concerning the ultimate effect 


of the superhormonal state of a mesenchy- 
momatous ovary upon the endometrium. 
Mansell and Hertig find some correlation 
between the type of endometrial response 
and the thecal component of the ovarian 
tumor. On the other hand, Emge emphasizes 
that the endometrial pattern conforms 
neither to the degree of bleeding nor pattern 
of tumor. In his large series, adenomatous 
hyperplasia, precursor of endometrial car- 
cinoma, was not a frequent concomitant of 
granulosa cell tumor. 

Novak points out the great likelihood that 
active hyperplasia, particularly of the post- 
menopausal endometrium, may be mistaken 
for adenocarcinoma. This may account for 
the relatively high incidence of associated 
endometrial carcinoma in some reports of 
feminizing mesenchymomas, an incidence 
which is not universally agreed upon. In 
Diddle’s collected series (5) of 926 granulosa 
cell tumors and 263 thecomas, he observed 
that the 73 associated endometrial carcino- 
mas occurred 4 times more frequently with 
thecoma. Busby and Anderson, however, 
noted associated endometrial carcinoma in 
only 2.8 per cent of their 107 feminizing tu- 
mors, a figure more in keeping with the re- 
sults of Emge’s extensive survey of 753 
tumors in which he found only 25 instances 
of coexistent endometrial carcinoma, an in- 
cidence which could be explained on the 
basis of chance alone. Conversely, Emge 
could find only 7 feminizing tumors among 
2,000 cases of endometrial carcinoma. 
Mansell and Hertig, noting an over-all in- 
cidence of coexistent endometrial carcinoma 
of 15 per cent, emphasize the sharp increase 
(to 24 per cent) if only patients over 50 are 
considered. 

Pregnancy. Feminizing mesenchymoma and 
pregnancy make an uncommon combina- 
tion. The hyperestrogenism of most feminiz- 
ing mesenchymomas inhibits the pituitary 
and, directly or indirectly, the opposite 
ovary, making the possibility of pregnancy 
remote. Greene and associates described a 
malignant granulosa cell tumor in a patient 
4 months pregnant who expired from mul- 
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Fic. 1. 


Fic. 1. Granulosa cells of mixed type granulosa cell tumor (Case 1). X51. 
Fic. 2. Thecomatous area of granulosa cell tumor (Case 1). X51. 


tiple visceral metastases. There were 37 
concomitant pregnancies among the 1,193 
feminizing neoplasms collected by Diddle 
and O’Connor (6). The rate of disaster in 
such patients, to say nothing of spontaneous 
abortion, is high. Torsion and rupture of 
malignant feminizing tumors, owing to their 
tendency to necrosis and cystic degenera- 
tion, are more apt to occur during or at the 
termination of pregnancy. 

The simultaneous existence of feminizing 
tumor and pregnancy, then, though not 
common, should nevertheless be kept in 
mind when palpating a solid adnexal mass 
in a gravid woman. Torsion, rupture with 
hemorrhage, or incarceration of the tumor 
near term may be catastrophic if neglected 
or untreated. 


DIFFERENTIAL DIAGNOSIS 


Certain facets of the problem of diagnosis 
of feminizing tumors have already been 


mentioned in connection with sexual pre- 
cocity and its differential features. In older 
women, history and hormonal assays are of 
particular value since there may be few 
positive physical findings. During repro- 
ductive years, the combination of menstrual 
irregularity and solid adnexal mass should 
arouse suspicion of the possibility of feminiz- 
ing neoplasm; there may be no other sign of 
hyperestrogenism. 

After the menopause, any sign of height- 
ened estrogenic activity is important. The 
presence, for instance, of abundant, well 
cornified cells in the vaginal smear of such a 
woman impels careful, repeated palpation 
of the ovaries. Postmenopausal bleeding in 
association with a solid adnexal mass and 
endometrial hyperplasia, or recurrence of 
uterine bleeding following intracavitary irra- 
diation for endometrial hyperplasia during 
premenopausal years, are points of history of 
considerable diagnostic value. 
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Fic. 3. Thecoma showing spindle cell pattern (Case 2). X92. 
Fic. 4. Fat stain (sudan B) of thecoma (Case 2). & 243. 


TREATMENT 


Although many aspects of feminizing 
ovarian tumors are controversial, there is 
agreement concerning their management. 
Salpingo-oophorectomy is advocated for 
nonadherent, unilateral tumor with intact 
capsule and no areas of hemorrhage on cut 
section, particularly in children and women 
of childbearing age. That more radical pro- 
cedures may be in order, even in younger 
women, is suggested by Henderson’s report 
to the effect that 60 per cent of those who 
developed recurrence in his series of 40 gran- 
ulosa cell tumors had been treated by simple 
oophorectomy. In older women, as well as 
in younger women in whom there is evidence 
of extension, adhesion, or metastasis, total 
hysterectomy and adnexal ablation should 
be performed despite the observation that 
conservative operation seems to have been 
successful in a few such patients even with 
gross evidence of tumor extension. 


Opinion is divided concerning the use of 
x-ray therapy postoperatively in patients in 
whom there is evidence of extension. Some 
believe that it is of value in delaying the 
progress of even the granulosa cell variety 
which is regarded as being relatively radio- 
resistant. Others, particularly Henderson, 
affirm that it is ineffective. 


MASCULINIZING TUMORS 


Increasing numbers of masculinizing tu- 
mors are being reported, a recent survey of 
the world literature yielding 210 cases of all 
types. The bizarre clinical syndrome associ- 
ated with such growths makes it a rare one 
indeed which goes unreported. It is usually 
not possible to distinguish preoperatively 
which one of the three types—arrhenoblas- 
toma, masculinovoblastoma (adrenal rest 
tumor) and hilus cell tumor—is present. It 
is more realistic to regard their symptoma- 
tology as of one pattern, recognizing that 


Fic. 3. Fic. 4. 
= 


certain special features may be present if the 
tumor is in a female child, giving rise to pre- 
cocious heterosexual puberty. It is likewise 
expedient to discuss masculinovoblastoma 
and adrenal rest tumor together, as if they 
comprise one tumor, since their clinical 
aspects and histologic features correspond 
closely. 


CLINICAL FEATURES 


Full-blown masculinization may not ac- 
company a so-called masculinizing tumor. 
The syndrome progresses in degree from 
defeminization, including at first only amen- 
orrhea and regression of female secondary 
sexual characteristics, to actual virilization 
with its attendant hirsutism, partial alopecia, 
deepening of the voice, and hypertrophy of 
the clitoris. Excretion of androgenic hormone 
may or not be altered significantly depend- 
ing on the type of tumor; only positive eleva- 
tion is of clinical aid. Preoperative hormonal 
assays do not distinguish which of the vari- 
eties of tumor is present because there is a 
wide range of function possible in each. 

Clinical variation of the syndrome occurs, 
irrespective of the variety of tumor, accord- 
ing to the patient’s age. The appearance of 
defeminization and subsequent masculiniza- 
tion in a previously normal woman is strong- 
ly suggestive of one of the three virilizing 
ovarian tumors. This suspicion is heightened 
if a palpable adnexal mass is present, a 
finding present in two-thirds of patients 
bearing such a neoplasm. Other conditions 
which must be considered in the differential 
diagnosis include adrenal cortical hyper- 
plasia or tumor, basophilic pituitary adeno- 
ma, and the rare virilizing thecoma. The 
mild masculinizing changes which accom- 
pany pregnancy, as well as the well developed 
menopause, are not commonly confusing. 
The hypertension, diabetes, polycythemia, 
and cutaneous striae associated with adre- 
nocortical conditions and pituitary baso- 
philic adenoma may confuse the clinical 
picture in masculinovoblastoma but they 
are not present in either arrhenoblastoma 
or hilus cell tumor. 


172 Surgery, Gynecology Obstetrics August 1957 


In the prepuberal girl, heterosexual pre- 
cocious puberty is the usual pattern of :nas- 
culinization. Adenomas or hyperfunction of 
the adrenal cortex are a much more common 
cause of this comparatively rare synd:ome 
than virilizing ovarian tumors. However, 
both arrhenoblastoma and masculinovo- 
blastoma have been reported in adolescents. 
When an adrenocortical tumor is present in 
such a girl, one developing along male !ines, 
diagnosis is not difficult. In determining the 
source of masculinizing symptoms, perirenal 
air insufflation, deformity or obliteration of 
the superior calyx observed by means of 
urography, and the presence of a palpable 
abdominal mass may serve to delineate an 
adrenal tumor rather than an ovarian neo- 
plasm. There usually is, but need not neces- 
sarily be, an elevation of 17-ketosteroid out- 
put. On the other hand, adrenal hyperplasia 
is not easily recognized. Identification of the 
congenital variety of adrenocortical hyper- 
plasia, a disorder resulting from an inborn 
metabolic defect which decreases the ability 
of the adrenal cortex to synthesize hydro- 
cortisone, is aided by the finding of an ele- 
vated urinary excretion of pregnanetriol. 
Recent developments in steroid therapy have 
provided a useful diagnostic test in the dif- 
ferentiation between adrenal cortical hyper- 
plasia and tumor. Intravenous administra- 
tion of hydrocortisone is followed by a fall of 
the elevated, or of the relatively normal, 
17-ketosteroid level accompanying the 
former. 

Treatment. Excision is the only treatment 
for any variety of masculinizing ovarian tu- 
mor, although x-ray therapy may be uscful 
in the management of recurrences. In 
younger women, conservatism should be 
exercised unless evidence of local extension 
is present. In patients beyond the childbear- 
ing age, total hysterectomy and bilateral 
salpingo-oophorectomy should be done. 

Signs and symptoms of virilization usually 
regress rapidly after removal of the tumor, 
menstruation often being resumed within 1 
month. However, remasculinization occ urs 
if there is recurrence. 
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NOBLASTOMA 

It is the majority opinion that arrheno- 
blastuma arises from certain ‘‘male-directed 
cells’ in the ovary which, in some instances, 
reproduce structures seen only in the testis 
under normal conditions. Its origin in a 
teratoma containing testicular elements has 
also been postulated. Usually unilateral, the 
arrhenoblastoma varies in size from a few 
millimeters to 10 centimeters in diameter. 

Age incidence. Masculinizing tumors tend 
to occur before the climacteric, in contrast 
to feminizing tumors. According to Iverson, 
the age incidence of arrhenoblastoma ranges 
from 15 to 66 years, the average age being 
more than 31 years. Although uncommon, 
the tumor has occurred in adolescents. It 
has also been known to complicate pregnan- 
cy but in a biologically inert variety. 

Histology. Most biologically active arrheno- 
blastomas are of the undifferentiated sarco- 
matoid type; tubular adenomatous varieties 
and an intermediate group whose - com- 
ponents are arranged in solid cords of cells 
have also been described. As stressed by 
Novak, the degree of differentiation may not 
always be correlated with hormonal activity. 
He recommends also that the diagnosis of 
arrhenoblastoma be based on its histologic 
features rather than exclusively on its func- 
tional state as has been advocated. 

Prognosis. Arrhenoblastoma, generally re- 
garded as being of low order of malignancy, 
possesses a propensity for distant metastasis. 
Iverson reports that at least 10 per cent of 
these tumors metastasize, and Henderson 
cites a 15 per cent recurrence rate. These 
figures may prove to be significantly higher 
as more of the tumors are reported and 
longer periods of follow-up recorded. 

The following instance of arrhenoblastoma 
was recently encountered. 


Case 3. Mrs. M. Y., para 3, aged 29 years, developed 
oligo nenorrhea which, after 6 months, merged into 
ame orrhea. By then, she had become aware of facial 
hirsu'ism and had noted loss of mammary tone. An 
attac of cystitis brought her to a physician who recog- 
nizec' the presence of a tumor of the left ovary which 
was ound, at subsequent operation, to be 8 centi- 


Fic. 5. Arrhenoblastoma of highly differentiated tubu- 
lar type, the so-called ‘“‘testicular adenoma” of ovary 
(Case 3). X38. 


meters in diameter. Left salpingo-oophorectomy was 
performed (Fig. 5). 

The patient menstruated 3 months after operation, 
lost her facial hair growth within 6 months, and has 
remained in good health during the ensuing 2 years. 


MASCULINOVOBLASTOMA AND ADRENAL REST 
TUMOR 


The designation of masculinovoblastoma, 
one of the most esoteric of the dysontogenetic 
tumors of the ovary, has come to include the 
neoplasms formerly referred to as primary 
hypernephroma, interrenaloma, cortical ad- 
renal tumor, and masculinizing luteoma. 
The principal cellular component of mascu- 
linovoblastoma is a large, pale, polyhedral 
cell, arranged in anastomosing cords or 
strands. Histochemical studies have shown 
the presence of intracytoplasmic lipid, gly- 
cogen, and fuchsinophile granules. Occur- 
ring at any age, less than 30 such tumors 
have been reported. 

Recent developments in the field of adre- 
nal endocrinology have only begun to eluci- 
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date its fundamental relationship with the 
gonad, which had previously been postulated 
on the basis of a common or nearly common 
embryologic origin. Teilum believes that 
masculinovoblastoma is a homologue of 
Leydig cell tumor of the male gonad. How- 
ever, most authors attribute its origin to ad- 
renal rests in the ovary rather than to cells 
of the Leydig, lutein, or theca variety. 
Nevertheless, the histopathologic classifica- 
tion of these tumors of the ovary composed 
of what appear to be elements of adrenal 
origin has been unsatisfactory. ‘Their clinical 
separation is impossible at the present time, 
even though one may distinguish adrenal- 
like morphology better in some than in 
others. Despite any histologic distinction, 
the masculinizing effects of any of this group 
are similar. 

Special clinical features. The virilizing syn- 
drome produced by masculinovoblastoma 
and adrenal rest tumor of the ovary corre- 
sponds to that of hilus cell tumor and ar- 
rhenoblastoma. However, additional symp- 
toms may occur which reflect a relation to 
adrenal tissue. The diabetes, cutaneous 
striae, hypertension, and polycythemia 
which often accompany masculinovoblas- 
toma suggest that if it is not actually an 
ectopic adrenocortical tumor, it is at least 
functionally similar. Such features are also 
observed in pituitary basophilic adenoma, 
as well as in adrenocortical hyperplasia 
and adenoma. 

Increase in urinary 17-ketosteroid excre- 
tion is also characteristic of the virilization 
associated with both adrenocortical disorders 
and masculinovoblastoma. The presence of 
a high excretion of the urinary metabolite, 
pregnanetriol, a finding characteristic of the 
congenital adrenogenital syndrome, serves 
to identify that variety of adrenocortical 
hyperplasia. The differential diagnosis is 
aided also by the hydrocortisone test. The 
effect of intravenously administered hydro- 
cortisone on the urinary excretion of 17- 
ketosteroids is of significance in differenti- 
ating virilization due to adrenal hyperplasia 
from that caused by adrenal tumor and 


nonadrenal entities such as masculinovo- 
blastoma. Such administration of hydro- 
cortisone is followed by decrease oi 17- 
ketosteroid values in adrenal hyperplasia 
but not in either adrenal tumor or virilizing 
ovarian neoplasm. It is, however, not always 
possible, having eliminated the presence of 
adrenocortical hyperplasia by the hydrocor- 
tisone test, to distinguish between adrenal 
and ovarian tumors. Surgical exploration of 
one or both areas is required occasionally to 
solve such a clinical dilemma. 

Prognosis. Most masculinovoblastomas are 
unilateral and encapsulated; they are not 
regarded as being highly malignant. None- 
theless, cytologic evidence of malignancy 
has been reported in some and death from 
metastasis in others. However, longer sur- 
vival following both unilateral and bilateral 
oophorectomy seems to be the rule. ‘Too few 
such tumors have been reported to permit 
the final word to be said. 


HILUS CELL TUMOR 


The hilus cell tumor is the rarest dysonto- 
genetic neoplasm. Moreover, no other tumor 
of the ovary presents cellular elements more 
strikingly similar to cells of Leydig. The 
close morphologic resemblance of the hilar 


cells found in 80 per cent of adult ovaries to . 


the interstitial cells of the testis leaves little 
doubt that they are homologous. Both are 
found in proximity to nonmyelinated nerves 
and blood vessels. Their staining reactions 
are similar, and multinucleated giant forms 
are common in them, Crystalloids of Reinke 
occur as irregularly distributed inclusions in 
the cytoplasm of each, the significance of 
which is unknown. Finally, both respond to 
chorionic gonadotrophin. It has been sug- 
gested that hilus cell tumor may develop 
“out ofa background ofstromal hyperplasia.” 

Age incidence. Novak, citing 6 tumors 
originating in hilus cells, suggested that 
others may have been overlooked in the past 
since they are often small. Too few have 
been recorded to establish an age incidence 
but it seems to be more common around the 
time of menopause. Taliaferro and associ ites 
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Fic. 6. Hilus cell tumor showing granular cytoplasm of Leydig-like cells (Case 4). X237. 
Fic. 7. Hilus cell tumor showing typical rod-like cytoplasmic inclusion, the crystalloid of Reinke 


(Case 4). 237. 


and Sternberg described instances of mascu- 
linization in postmenopausal women with 
numerous foci of hilus cell hyperplasia. 
Hormonal features. The endocrine function 
of hilus cells has been demonstrated only 
indirectly but they are generally regarded 
as a source of androgen in the female. In 
those hilus cell tumors in which 17-keto- 
steroids have been studied, the levels have 
been top-normal or slightly below normal, 
decreasing postoperatively. All but 1 of the 
hilus cell tumors thus far described have 
been accompanied by masculinizing symp- 
toms similar to those of arrhenoblastoma 
and masculinovoblastoma, with regression 
taking place after removal of the tumor. 
The single exception is an atypical case re- 
ported by Scully, one of postmenopausal 
bleeding from hyperplastic endometrium 
con!aining an adenocarcinoma in a patient 
in whom one ovary was histologically in- 
active and the other entirely replaced by 


hilus cell tumor. Unfortunately, no hor- 
mone assays were performed. Scully, how- 
ever, concluded on the basis of indirect evi- 
dence that this tumor was a source of estro- 
genic hormone, citing instances of Leydig 
cell hyperplasia in males associated with 
hyperestrogenism which regressed postop- 
eratively. This apparent hormonal paradox, 
estrogen-producing hilar cells, is another 
example of the potential duality of the male 
and female gonad. 

Prognosis. Hilus cell tumors, not always 
encapsulated, have been both unilateral and 
bilateral. No recurrences or metastases have 
been reported thus far; the longest recorded 
follow-up is of over 8 years. As more cases 
accrue, the malignancy of these, as well as 
of the other dysontogenetic tumors, will un- 
doubtedly be re-evaluated in the light of 
increased clinical experience. 

The following instance typifies the clinical 
features of hilus cell tumor. 
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Case 4. Mrs. C. S., aged 54 years, had an 11 year 
history of amenorrhea and progressive alopecia of a 
degree sufficient to require the wearing of a wig. 
Hirsutism of the arms and legs had been noted also. 
Pelvic examination raised the suspicion of an enlarged 
right ovary, a finding confirmed by culdoscopy. 
Urinary 17-ketosteroids ranged from 18 to 25 milli- 
grams per 24 hours, a top normal level. 

At laparotomy when the right ovary was bisected, a 
sharply demarcated, yellowish-brown tumor was 
found. The large polyhedral cells and the prominent 
crystalloids of Reinke identified it as a typical hilus 
cell tumor (Figs. 6 and 7). Total abdominal hysterec- 
tomy and bilateral salpingo-oophorectomy were per- 
formed. 

Postoperatively, the 17-ketosteroid level slowly fell 
to zero. The hirsutism disappeared, and scalp hair 
reappeared. The patient has now been asymptomatic 
for 2 years. 


SUMMARY 


The biologically active dysontogenetic 
tumors of the ovary have provided clinicians 
and pathologists with unique opportunities 
to observe the effects of endogenous super- 
hormonal states in the female, and thus to 
clarify the specific endocrine function of 
certain gonadal cells. Both feminizing and 
masculinizing tumors occur, the former 
being far better known. The varying degrees 
of malignancy of these neoplasms are re- 
ceiving increasing attention in the form of 
longer follow-up which is particularly re- 
quired in the more common group of femin- 
izing tumors. Although many aspects of 
histogenesis, classification, and interpreta- 
tion remain controversial, there is compara- 
tive agreement as to their management by 
extirpation. 

Four illustrative case reports of such 
tumors, 2 feminizing and 2 masculinizing, 
have been presented. 
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EFFICIENCY OF NEW “INTIMA” LINING ARTERIAL 
GRAFTS IN PREVENTING ‘THROMBOSIS 


W. STERLING EDWARDS, M.D., F.A.C.S., ALVIN RICH, M.D., and 


ED PETER, B.S., Birmingham, Alabama 


A NUMBER OF STuDIES of the histologic de- 
velopment of the new lining of various syn- 
thetic and animal tissue grafts have been 
reported. It is agreed that this lining is not 
true intima in the sense of being endothelial 
in origin, but is modified fibrous tissue. 
Fibrin, platelets, and red cells become at- 
tached to the inside of homografts and plas- 
tic grafts within a few moments of restora- 
tion of blood flow. A gradual process of 
organization occurs with development of 
fibroblasts. ‘The inner layer of fibroblasts be- 
comes flattened, the nuclei disappear from 
this thin layer, giving it a flattened endo- 
thelial appearance. Grossly after several 
weeks most of the lining of grafts appears as 
red granulation tissue. The lining near the 
anastomoses appears pearly and smooth 
after 3 or 4 weeks, and this area gradually 
becomes larger as months pass. Islands of 
similar pearly appearance appear in the 
center of the granulation tissue lining and 
these gradually coalesce. After 4 to 8 months, 
the entire lining is smooth and glistening, as 
evidence of completion of the process of or- 
ganization of the surface layer of cells. 
There seems to be a direct correlation be- 
tween the length of time it takes for this 
organization process to reach completion 
and the porosity of the fabric in synthetic 
grafts. Homografts seem to have an or- 
ganized lining in about 6 months. 

No studies have been made to determine 
how efficient this new “intima” may be in 
preventing blood clotting in comparison 
with normal arterial endothelium. This is 
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the purpose of the group of experiments re- 
ported here. 


METHODS OF EXPERIMENTATION 


Mongrel dogs weighing 10 to 15 kilo- 
grams were used in these studies. Under in- 
travenous nembutal anesthesia the abdo- 
men was opened in the midline, the ab- 
dominal aorta exposed from the renal arteries 
to the trifurcation. Lumbar branches were 
ligated and divided over a distance of 3 cen- 
timeters. In the control experiments a 3 
centimeter segment of aorta was excluded 
between two Potts patent ductus clamps, 
the distal clamp being applied first to trap 
blood in this excluded segment. These 
clamps were left in place for various periods 
of time, from 1 to 2 hours. At the end of the 
planned time interval, the excluded section, 
with the ends still clamped, was rapidly re- 
moved from the animal. The vessel was 
placed over a watch glass in a good light 
and the clamps removed. The artery was 
opened longitudinally. Careful gross exam- 
ination was then made for any clots. The 
presence of the smallest clump of fibrin or 
thrombus was listed as positive clot forma- 
tion. 

A similar procedure was conducted in 
animals at various time intervals after re- 
placing segments of the abdominal aorta. 
Here the abdomen was opened, and the 
aorta above and below the graft was dis- 
sected and clamped for 14 hours. Again 
the distal clamp was applied first to fill the 
graft with blood. Lyophilized homografts 
and crimped nylon grafts! were both tested 


1Epwarps, W. S., and Tapp, J. S. Chemically treated nylon 
tubes as arterial grafts. Surgery, 1955, 38: 61. 
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TABLE I.—OCCLUSION OF ABDOMINAL AORTIC 
SEGMENTS IN NORMAL DOGS 


No. of Period of No. of Percentage of 
animals occlusion, hrs. clots clots 

10 | 0 0 

10 1% 1 10 

10 2 4 40 


TABLE II.—CRIMPED NYLON GRAFT EXCLUSION 
FOR 1% HOURS 


Dog Interval after Thrombosis 

No. grafting, mos. + or — Status of intima 

= Organized 

Organized 

Clot formed on unhealed area 
Organized 

Clot formed on unhealed area 
Clot formed on unhealed area 
Organized 

Organized 

Organized 

Organized 


18 
18 
18 


Cou AMA 


TABLE III.—AORTIC HOMOGRAFT EXCLUSION 
FOR 14% HOURS 
Dog Interval after Thrombosis 


No. grafting, mos. + or — Status of intima 


1 5 = Organized 
2 5 + Clot formed on unhealed area 
3 6 + Clot formed on unhealed area 
4 6 - Organized 
5 Organized 


in this fashion. The grafts were removed at 
the end of the test period and opened over 
a watch glass. The graft was split longi- 
tudinally and the lumen of the graft was 
examined for any attached fibrin or throm- 
bus. The new intimal surface was carefully 
inspected for degree of completion of the 
organizing process, and microscopic sec- 
tions were made of several representative 
graft sections. 


RESULTS 


Control observations in the occluded nor- 
mal aorta are shown in Table I. It is appar- 
ent that 90 per cent of dogs can tolerate 
complete stasis of blood in a segment of 
abdominal aorta for 90 minutes without clot 
formation. Extending this clamping period 
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beyond 90 minutes leads to a higher inci- 
dence of thrombosis in normal vessels. For 
this reason 114 hours was chosen as the test 
occlusion period for the grafted vessels. As 
listed in Tables II and III, the incidence of 
thrombosis in the homografts and nylon 
grafts is approximately the same. Both 
groups are too small to be statistically valid 
but there seems to be a definite correlation 
between the degree of organization or “‘heal- 
ing”’ of the intimal lining of the graft, with 
the development of thrombosis. In most of 
the cases in which thrombosis occurred, 
whether in a nylon graft or homograft, the 
primary clot was attached to an “‘unhealed” 
area of granulation tissue which had not 
become organized to a smooth pearly sur- 
face. 


DISCUSSION 


Further work is needed to determine 
whether homografts or fabric grafts develop 
an organized lining more rapidly, and 
whether the degree of porosity of the fabric 
influences the rapidity of organization. The 
principal conclusions that seem justified from 
this study are: (a) that the neointima, when 
completely organized, compares favorably 
with normal intima in preventing clotting 
of a stationary column of blood, and (b) 
that stagnation of blood in a graft of any 
kind prior to complete healing of the lining 
will lead to thrombus formation. 

This may have clinical pertinence in the 
occasional patient with a long femoral graft 
whose peripheral pulses disappear after sit- 
ting with legs crossed or sleeping in an awk- 
ward position within a few months after 
surgery. It seems likely that any slowing of 
blood flow through a small caliber graft 
may be potentially dangerous until such 
time as the fibrous lining has organized into 
an unwettable surface. 
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THE PATTERN AND SIGNIFICANCE OF ALDOSTERONE 
EXCRETION BY THE POSTOPERATIVE 


SURGICAL PATIENT 


JAMES H. CASEY, M.D., EARL Y. BICKEL, M.D., and 


BERNARD ZIMMERMANN, M.D., F.A.C.S., Minneapolis, Minnesota 


ALTHOUGH A RATHER CONSISTENT GROUP of 
metabolic reactions characterizes the re- 
sponse of patients undergoing major sur- 
gical procedures, there is a considerable 
amount of evidence to indicate that these 
various metabolic responses do not occur in 
an entirely parallel manner, and that they 
are neither mutually interdependent, nor 
responsive to identical mediating mecha- 
nisms. The characteristic change in organic 
metabolism consists of a catabolic reaction 
involving increased nitrogen excretion and 
decreased glucose tolerance. It is associated 
with fall in the circulating blood eosinophils, 
and an increase in the blood content and 
urinary excretion of 11-oxy-17-hydroxy- 
steroids of adrenal origin. It is quite clear, 
moreover, that this reaction results from the 
stimulation of the adrenal cortex by pitu- 
itary corticotrophic hormone, and that the 
pituitary under these circumstances is in 
turn responsive, probably through another 
humoral mechanism, to certain centers in 
the hypothalamus. The postoperative re- 
sponses in inorganic metabolism, though also 
related to adrenal activity, must be subject 
to quite different mediative mechanisms. 
For example, the extreme degree of renal 
conservation of sodium which usually be- 
gins immediately after surgery is more pro- 
longed than the protein catabolic phase. 
This chronologic relationship suggests that 
if adrenal participation is responsible for 
the postoperative changes in both the or- 
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ganic and the inorganic metabolism, sepa- 
rate hormones or groups of hormones must 
be involved. It also follows that these 
must be subject to different modes of 
stimulation. 

In addition to this evidence having to do 
with the chronology of postoperative met- 
abolic reactions, it is now well accepted 
that adrenal regulation of sodium and 
potassium balance is not to any great extent 
subject to pituitary corticotrophic activity. 
Evidence for this opinion existed long before 
the isolation from the adrenal of the potent 
electrolyte-regulating substance, which is 
now Called aldosterone. The work of Greep 
and Deane had shown that when rats were 
subjected to a low sodium intake, the ad- 
renal zona glomerulosa hypertrophied, and 
that this response was independent of any 
participation by the pituitary. Such a re- 
action was not produced by actH which 
stimulated hypertrophy only of the zona 
fasciculata. This concept of an independent 
electrolyte portion of the adrenal appeared 
valid also for the human, for experiments 
from this laboratory indicated that when 
subjects were placed on a low sodium, high 
potassium intake, with attendant strong 
conservation of sodium, there was no effect 
on blood eosinophils nor urinary formalde- 
hydegenic corticoids as would have been 
predicted had the pituitary corticotrophic 
mechanism been involved (24). The final 
evidence, however, awaited the separation 
from the amorphous fraction of adrenal ex- 
tracts of aldosterone, an extremely potent 
sodium-retaining substance which is exclu- 
sively concerned with electrolyte regulation. 
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Fic. 1. Course of electrolytes and urinary steroids in 
J. F. following subtotal colectomy. In recording balances 
of sodium and potassium the intake is charted upward 
from the zero line. The output is charted downward 
from the top of the intake bar. The amount of positive 
or negative balance is the difference between input and 
output and is indicated by the shaded zone. Positive and 
negative balances are therefore recorded by shaded areas 
respectively above and below the zero line. 


This was accomplished by Simpson and 
Tait (16, 17) in collaboration with Wett- 
stein and Neher and Von Euw and Reich- 
stein. When partially satisfactory methods 
for estimation of this substance in the body 
fluids became available, it proved to possess 
some very interesting physiologic properties. 
It is present in the normal urine and also in 
the urine of patients with hypophysectomy 
and panhypopituitarism. Its output is 
strongly increased when subjects are given 
a low sodium intake. Various reports indi- 
cate either none or only very slight increase 
in output of aldosterone following adminis- 
tration of acrH. It appeared, therefore, to 
be largely independent of the pituitary but 
responsive to some factor having to do with 
the availability of sodium. Whether this is 
actually the plasma sodium concentration, 
which is unlikely, or the sodium-potassium 
ratio, or the extracellular fluid volume, is 
still not entirely clear. 

Our initial experiments (21, 22) and those 
of Llaurado (8) demonstrated that aldo- 
sterone excretion was consistently elevated 


following surgical operations. These obser- 
vations were made with chromatographic 
separation and biologic assay. Subsequent 
work of Llaurado, Neher, and Wettstein (9) 
confirmed the chemical identity of material 
so obtained with aldosterone. These results, 
however, applied only to the first 24 hour 
period following surgery. In view, therefore, 
of the differences mentioned between the 
organic and inorganic responses to opera- 
tions and the absence of present knowledge 
as to what stimulates aldosterone pro- 
duction after stress, it seemed important to 
carry out a series of studies in which aldo- 
sterone excretion over a period of days was 
correlated with electrolyte changes in 17- 
hydroxycorticoid excretion and other well 
recognized indices of adrenal activity. 


METHODS 


The aldosterone content of the urine was 
determined in exactly the same manner 
described in previous publications (22). 
Briefly, the hormone was hydrolyzed with 
beta glucuronidase extracted with chloro- 
form, and after being taken up in alcohol 
and subjected to benzine-water partition, 
steroids were separated chromatographically 
on paper in the propylene glycol-toluene 
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D. G. following secondary exploration for carcinoma of 
the rectum. 
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system. The appropriate portion of the 
paper was eluted with alcohol and the ex- 
tract assayed in adrenalectomized rats. 
Final values for the aldosterone content of 
the patient’s urine are merely expressed as 
the logarithm of the value for K+/Na+ in 
the 5 hour rat urine. 

Urinary 17-hydroxycorticoids were esti- 
mated by a modification of the Porter- 
Silber reaction as has been described by 
Reddy. 

Daily serum levels of sodium potassium 
and chloride and circulating eosinophils 
were determined starting with the day be- 
fore surgery and continuing through the 
first postoperative week. Sodium and potas- 
sium content of the urine and gastroin- 
testinal suction drainage were measured 
over the same period. Chloride was esti- 
mated by the amperometric method of 
Kolthoff. Sodium and potassium were car- 
ried out on the Beckman flame spectropho- 
tometer and eosinophil by the method of 
Randolph. 


RESULTS 


The results of the balance studies and 
steroid excretion determinations are illus- 
trated in Figures 1 through 6, and can be 
briefly summarized as follows: 


Case 1. J. F. (Fig. 1) underwent a subtotal colec- 
tomy. A rather typical response to surgery was ob- 
served in that serum sodium and chloride and urinary 
sodium levels dropped immediately after surgery. 
The excretion of 17 OH-corticoids was very high dur- 
ing the first 4 days. Aldosterone excretion was in- 
creased for the first 48 hours after surgery and fell to 
normal levels despite continued low renal excretion 
of sodium and positive sodium balance throughout 
the ensuing days. 

Case 2. D. G. (Fig. 2) was explored in a second 
operation for carcinoma of the rectum at which time 
an additional pelvic node dissection was performed. 
The fall in serum sodium was striking and it was sus- 
tained throughout the period of study. Urine sodium 
was extremely low during the first 3 postoperative 
days but rose thereafter. Initial appraisal of Figure 2 
would suggest that no significant change in aldo- 
sterone excretion occurred as a result of surgery. 
However, this patient was very apprehensive and the 
metabolic reaction to surgery may actually have be- 
gun before the operation. The low initial level of cir- 
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Fic. 3. Course of electrolytes and urinary steroids in 
A. A. following combined abdominoperineal excision for 
rectal carcinoma. Note that diarrhea on sixth and sev- 
enth days caused sodium loss with reduction of serum 
sodium levels not accompanied by further increase in 
aldosterone output. 


culating eosinophils supports this premise as does the 
subsequent fall in urinary aldosterone. Urine sodium, 
on the other hand, was normal on the day before 
surgery. 

Case 3. A. A. (Fig. 3) had a combined abdomino- 
perineal excision for rectal carcinoma. Serum sodium 
levels and renal excretion of sodium fell abruptly with 
surgery. During the fifth and sixth postoperative days 
the serum sodium began to rise toward normal levels 
but severe diarrhea occurring on the sixth and seventh 
days and associated electrolyte losses caused a second- 
ary fall in serum sodium. Body weight fell 3.2 kilograms. 
Urinary sodium remained low. Despite this fact, 
aldosterone excretion continued to fall toward normal 
levels. On the seventh postoperative day, the sodium 
was 125 milliequivalents per liter and the aldosterone 
at the preoperative level. The fortuitous occurrence 
of this complication may be important because it sug- 
gests that under these circumstances neither the serum 
sodium itself nor the extracellular volume are factors 
in the stimulation of aldosterone secretion. 

Case 4. L. L. (Fig. 4) underwent a subtotal gas- 
trectomy. The response to surgery with respect to the 
serum and urinary sodium and the positive state of 
sodium balance was rather typical. Aldosterone ex- 
cretion, while not rising immediately with surgery, 
did exhibit a moderate sustained rise during the sec- 
ond to seventh days. This is the only instance in 
which aldosterone excretion persisted during the entire 
period of sodium conservation. 

Case 5. F. H. (Fig. 5) sustained a “second look” 
exploration for cancer of the colon. Again a fairly 
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Fic. 4. Course of electrolytes and urinary steroids in 
L. L. following subtotal gastrectomy. 


typical reaction to surgery was observed with falling 
serum sodium levels and low renal excretion of this 
ion. Aldosterone excretion, however, was so transient 
that it is doubtful whether it could account for the 
protracted sodium conservation. 

Case 6. D. S. (Fig. 6) was treated by subtotal gas- 
trectomy for a duodenal ulcer with a very benign 
postoperative course. The electrolyte response to 
surgery, although mild, was typical. The increase in 
aldosterone excretion was rather slight despite early 
and prolonged reduction in urine sodium and a con- 
tinued state of sodium balance. 


DISCUSSION 


Our earlier observations (21, 22) and 
those of Llaurado (8) demonstrated that 
urinary aldosterone excretion increased dur- 
ing the early postoperative period. Such 
experiments suggested that aldosterone 
could be the hormone responsible for the 
postoperative course of sodium balance, 
a phenomenon which is not explainable on 
the basis of other hormone systems known 
to be active during this period. The present 
experiments, however, in which aldosterone 
excretion was compared with sodium bal- 
ance over a period of 7 days showed that in 
most instances the urinary excretion of this 
hormone was transient, usually persisting no 
longer than 2 days, and returned to normal 
levels long before the balance of sodium ion 
reached equilibrium. Maximum aldosterone 


levels were rarely more than twice the pre- 
operative level, whereas urinary 17-hydroxy- 
corticoids manifested fivefold increases after 
operations. In view of these findings it 
would appear unlikely that aldosterone can 
be responsible for the sustained sodium re- 
tention which follows surgery. It is of course 
conceivable that these substances are active 
in the body long after they are detectable 
in the urine. Although such a possibility 
cannot be excluded, it seems more likely 
that a second factor must be involved and 
it may be that aldosterone acts only as a 
trigger mechanism to initiate a period of 
sodium conservation. In this series the pre- 
viously reported early elevation of aldo- 
sterone excretion was in general confirmed. 
In Case 2, however, the level was apparently 
elevated before surgery; Case 6 manifested 
very slight changes, and Case 4 showed a 
somewhat late, though sustained, high level. 
Llaurado (7) found in random samples of 
postoperative urine that there was a high 
degree of correlation between the aldo- 
sterone excretion and the urinary sodium 
potassium ratio. From the data presented, 
the potassium and sodium could be calcu- 
lated individually for the patients herein 
presented. As with sodium balance, the 
urinary potassium sodium ratio remained 
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Fic. 5. Course of electrolytes and urinary steroids in 
F. H. following re-exploration (“‘second-look’’) operation 
for carcinoma of the colon. 
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high for a longer period than the aldoster- 
one. This was also true when only the po- 
tassium in the urine in excess of that associ- 
ated with cellular nitrogen was considered 
in the calculation. 

It is of interest to consider what mecha- 
nism may underlie the stimulation of aldo- 
sterone production by surgical stress. It is 
now generally accepted that the release of 
this substance from the adrenal is largely 
based on some mechanism other than an- 
terior pituitary corticotrophic activity. Pa- 
tients with panhypopituitarism continue to 
excrete aldosterone and respond with an 
increased output to the withholding of salt. 
There is still some question as to the mecha- 
nism by which salt restriction stimulates 
this function of the adrenal cortex. Liddle 
and Bartter (5, 6) postulate that sodium 
restriction acts through reduction in the 
extracellular fluid volume. To support this 
is the evidence that dehydration causes al- 
dosterone secretion, and that excessive 
water retention introduced by water loading 
and pitressin results in low aldosterone out- 
put, even though serum sodium values are 
reduced. There is little reason to believe, 
however, that such a volume mechanism 
is responsible for the production of this 
steroid under circumstances of trauma, such 
as have been studied here. The immediate 
postoperative period is not characterized by 
a decreased extracellular fluid volume (23). 
Actually, some investigators have felt that 
the extracellular space is enlarged at this 
time. Furthermore, in Case 3, severe diar- 
rhea occurred in the later postoperative 
period, with consequent loss of 3.2 kilo- 
grams of body weight. Though this was un- 
doubtedly associated with rather profound 
extracellular fluid depletion, there was no 
secondary increase in the output of aldo- 
sterone. Although these studies do not sub- 
stantiate the concept of volume as the pre- 
cipitating factor under these circumstances, 
they also support the evidence that extra- 
cellular electrolyte concentrations do not 
constitute the regulating mechanism. Aldo- 
sterone excretion in these patients showed 
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Fic. 6. Course of electrolytes and urinary steroids in 
D. S. following subtotal gastrectomy for duodenal ulcer. 
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no particular correlation with the extracellu- 
lar sodium or potassium concentration, and 
in the individual who developed diarrhea, 
a moderately profound hyponatremia did 
not result in a further increase in aldosterone 
output. 

The question remains as to whether the 
pituitary corticotrophin could be responsi- 
ble for this phenomenon. Although it is 
clear that the normal regulation of the salt- 
retaining hormones can proceed in the 
absence of the pituitary, there is some evi- 
dence that a small amount of aldosterone is 
released following the administration of 
large doses of actu. Liddle and associates 
(6) found unsustained increased to approxi- 
mately twice the basal excretion level with 
this treatment. This was in agreement with 
the findings of Gordon, but contrary to the 
results of experiments reported by Luetscher 
and Johnson (11), and by Venning and co- 
workers (19), both of which groups found 
little significant increase associated with 
ACTH. Recently Venning and her associates 
(20) reported slight increases in 2 of 3 sub- 
jects given actu. At the present time one 
cannot exclude the possibility that the rela- 
tively mild temporary increases seen after 
surgery could be caused by actu. It is also 
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possible that an initial loading of the circu- 
lation with potassium from traumatized 
cells could initiate this response. The work 
of Laragh and Stoerk as well as that of 
Singer and Stark-Dunne and Luetscher and 
Curtis (10) has indicated that increased 
potassium is a stimulus for aldosterone pro- 
duction, though most evidence would indi- 
cate that this is true only when there is 
concomitant sodium loss. 

Recently Rauschkolb and Farrell (13, 14) 
have demonstrated that although the adeno- 
hypophysis is not necessary for aldosterone 
production, certain centers in the dienceph- 
alon are essential. This work has been 
done in the dog by selective ablation of 
portions of the central nervous system and 
analyses of adrenal vein blood. The exact 
location of these centers is at present un- 
known, but they presumably control salt- 
regulating functions of the adrenal through 
a humoral mechanism. It seems very likely 
that under circumstances of trauma, these 
centers could be directly stimulated to re- 
lease their trophic hormone through afferent 
nerve impulses from the periphery. 


SUMMARY 


In an attempt to evaluate the role of aldo- 
sterone in the regulation of postoperative 
electrolyte responses, measurements were 
made of the balance of sodium, potassium, 
and chloride, together with the blood levels 
of those ions and correlated with the urinary 
excretions of aldosterone and 17-hydroxy- 
corticoids in 6 patients. Maximum aldoster- 
one levels were found early in the postoper- 
ative period and the excessive excretion of 
this steroid did not persist throughout the 
period of positive sodium balance. There 
was little correlation between the aldoster- 
one output and the plasma concentration of 
sodium or other ions. Secondary fall in 
plasma sodium and extracellular volume 
did not cause a further increase in aldo- 
sterone. 


In view of these findings, it seems un- 


likely that aldosterone can be entirely re- 
sponsible for the protracted period of sodium 


conservation which follows surgery but that 
it may act only as an initiating “trigger” 
mechanism. The means by which aldoster- 
one excretion is stimulated by surgery is not 
clear. Neither extracellular volume nor 
plasma electrolyte levels appear to be the 
critical factors. Direct stimulation of centers 
in the central nervous system would seem 
by exclusion to be the most important un- 
derlying mechanism. 


REFERENCES 


1. Gorpon, E. S., Cuart, J. J., HAGEporN, D., and 
Surp.ey, E. G. Mechanism of sodium retention in 
pre-eclamptic toxemia. Obst. Gyn., 1954, 4: 39. 

2. Greep, R. D., and Deang, H. W. The cytology and 
cytochemistry of the adrenal cortex. Ann. N. York 
Acad. Sc., 1949, 50: 546. 

3. Kortuorr, I. M., and Kurapa, P. K. Argento- 
metric amperometric titration of traces of chloride. 
Analyt. Chem., 1951, 23: 1306. 

4. Laraau, J. H., and Sroerx, H. C. On the mecha- 
nism of secretion of the sodium-retaining hormone 
(aldosterone) within the body. J. Clin. Invest., 1955, 
34: 913. 

5. Lippie, G. W., BartTer, F. C., Duncan, L. F., 
Jr., Barser, J. K., and Devea, C. Mechanisms 
regulating aldosterone production in man. J. Clin. 
Invest., 1955, 34: 949. 

6. Lippe, G. W., Duncan, L. E., and BarRTTER, F. C. 
Dual mechanism regulating adrenocortical function 
in man. Am. J. Med., 1956, 21: 380. 

7. Liaurapo, J. G. Further sutdies on the excretion of 
aldosterone following surgical trauma. Proc. Univ. 
Otago M. School, 1955, 33: 19. 

8. Idem. Increased excretion of aldosterone immediate- 
ly after an operation. Lancet, Lond., 1955, 268: 
1295. 

9. Liaurapo, J. G., NEHER, N., and WeErtrsTEIN, A. 
Chemical identification of aldosterone in postoper- 
ative urine. Clin. Chimica Acta, 1956, 1: 236. 

10. Luetscuer, J. A., JR., and Curtis, R. Observations 
on aldosterone in human urine. Fed. Proc., Balt., 
1955, 14: 746. 

11. Luetscuer, J. A., JR., and Jounson, B. B. Obser- 
vations on the sodium-retaining corticoid (aldoster- 
one) in the urine of children and adults in relation 
to sodium balance and edema. J. Clin. Invest., 
1954, 23: 1441. 

12. RANboLPH, T. C. Blood studies in allergy—I, the 
direct counting chamber determination of eosino- 
phils by propylene-glycol-aquaeous stains. J. Al- 
lergy, 1944, 15: 86. 

13. RauscHKo.s, E. W., and FARRELL, G. L. Evidence 
for diencephalic regulation of aldosterone secretion. 
Endocrinology, 1956, 59: 526. 

14. Idem. Decreased aldosterone secretion in decapi- 
tated dogs. J. Clin. Endocr., 1956, 16: 915. 

15. aeuene, . J. Modifications of the Reddy-Jenkins- 
Thorn method for the estimation of 17-hydroxy- 
corticoids in urine. Metabolism, 1954, 3: 489. 

16. Simpson, S. A., Tart, J. F., and Busu, I. E. Secre- 
tion of salt-retaining hormone by mammalian 
adrenal cortex. Lancet, Lond., 1952, 2: 225. 

17. Stmpson, S. A., Tarr, J. F., Wettstemn, A., NEHER, 
R., von Euw, J., and Reicusrein, T. Isolierung 
eines neuen kristallizierten Hormons aus Neben- 


21. 


I 
‘ 
( 


18. 
19. 
20 
< 
- 
© 
13 
| 
a 
i 


21. 


Casey et al.: ALDOSTERONE EXCRETION BY POSTOPERATIVE SURGICAL PATIENT 
22. 


nieren mit besonders hoher Wirksamkeit auf Mineral 
stoffwechsel. Experientia, Basel, 1953, 9: 333. 


. SINGER, B., and StarkK-Dunne, M. P. The secretion 


of aldosterone by the rat adrenal. J. Endocr., Oxf., 
1955, 12: 130. 


. VENNING, E. H., CARBALLIERA, A., and DyRENFURTH, 


I. Excretion of sodium-retaining substances. J. 
Clin. Endocr., 1954, 14: 784. 


. VennING, E. H., Dyrenrurtu, I., and Beck, J. C. 


Effect of corticotropin and prednisone on aldoster- 
one excretion in man. J. Clin. Endocr., 1956, 16: 
1541. 

ZIMMERMANN, B., Casey, J. H., and Biocu, H. S. 
Mechanisms of sodium regulation in the surgical 
patient. Surgery, 1956, 39: 161. 


23. 


24. 


185 


ZIMMERMANN, B., Casey, J. H., BLocn, H. S., Bickex, 
E. Y., and Govrix, K. Excretion of aldosterone by 
the postoperative patient. Surgical Forum; Clinical 
Congress 1955. Vol. VI, p. 3. Chicago: American + 
College of Surgeons, 1956. 

ZIMMERMANN, B., DELANcy, H., and Mow em, A. 
The effect of surgery on the extra-cellular water and 
distribution of electrolytes. Surgical Forum 1953; 
American College of Surgeons. P. 540. Philadelphia 
and London: W. B. Saunders Co. 1954. 
ZIMMERMANN, B., and SCHOENBAUER, M. M. Studies 
on the control of salt-regulating adrenal hormones. 
Surgical Forum 1951; American College of Sur- 
geons. P. 547. Philadelphia and London: W. B. 
Saunders Co. 1952. 


t aa 

J 18 

1€ 20) 

TS 

m ae 
n- = 

id 
in 

id 

rk 

€ 

a- 

J 

as 

ai. 

As 

n 

of 

\. 

4 

¥ 

: 

, 
5 


SURGICAL TREATMENT OF CANCER OF THE CERVIX 
RECURRENT AFTER PREVIOUS RADIATION THERAPY 


ALEXANDER BRUNSCHWIG, M.D., F.A.C.S., and WILLIAM W. DANIEL, M.D., F.A.C.S., 


New York, New York 


IN GENERAL, the patient with cancer of the 
cervix recurrent after previous radiation 
therapy is offered little in the way of further 
curative therapy because of the apparent 
general impression of the hopelessness of the 
situation. Desultory attempts at palliation 
by means of renewed radiation therapy and 
sedation as needed would seem to be her 
lot. 

There have been relatively few reports on 
this subject, yet it must be assumed that 
about 55 to 60 per cent of patients with can- 
cer of the cervix fail to be cured by radia- 
tion, which is the treatment of choice in this 
country, and ultimately have recurrent can- 
cers. In our opinion, the group of radiation 
failures throughout the country is actually 
much larger than 55 to 60 per cent. In some 
instances recurrences are widespread and 
extend even beyond the pelvis (metastases) ; 
such patients can receive only symptomatic 
palliation. On the other hand, because of 
the tendency for cancer of the cervix often _ 
to remain localized in the pelvis for rela- 
tively prolonged periods, there must be an 
appreciable percentage of patients consti- 
tuting radiation failures who go through a 
period when the disease progresses locally 
for a time before metastases at a distance 
occur. These cases, as will be shown, are by 
no means inoperable. 

Renewed radiation therapy has proved to 
be disappointing and for obvious reasons. 
However, some investigators have reported 
a certain measure of success. A perusal of 
these reports indicates that the diagnosis of 
recurrences may be questioned because of 


From the Memorial Center for Cancer and Allied Diseases, 
New York, New York. 

This study was facilitated by a grant from Mr. James S, Adams 
of New York City to the Memorial Center. 


lack of biopsy. The diagnosis of recurrences 
too often has been made simply upon pelvic 
examination which showed the appearance 
of indurations or “‘masses,”’ and these a priori 
were considered to be recurrences. Heyman 
and Kottmeier observed 80 patients over a 
15 year period with “tumors” on the pelvic 
wall or in the parametrium after radiation 
therapy which they diagnosed clinically as 
obvious recurrences, but which disappeared 
subsequently without treatment. Had these 
patients been given any sort of renewed ra- 
diation and had they not developed compli- 
cations from such treatment, the series 
might have been reported as showing 100 
per cent cure by renewed radiation. 
Kottmeier reported a series of local recur- 
rences in 165 patients treated in 41 instances 
by radical hysterectomy (Wertheim) with 
14, or 34 per cent, 5 year recoveries and in 
124 instances by electroendothermy with 
35.5 per cent recoveries. Recurrences were 
diagnosed when cancer became locally man- 
ifested after clinical appearance of healing 
on at least ‘“‘2 examinations” (following 
radiation). In 112 patients with “‘radioresis- 
tant” cancer, 32 underwent radical hyster- 
ectomy of whom 17 per cent survived (5 
patients), and of 80 such patients who were 
treated by electroendothermy 4, or 8 per 
cent, survived. Of the whole group there 
was a 24 per cent over-all survival. The def- 
inition of “‘radioresistant”? cancer, however, 
was not clearly stated because no mention 
was made of the elapsed time between radi- 
ation therapy and subsequent surgical or 
endothermic attack. Moreover, this group 
of patients would appear to be a selected 
group to include only the recurrences which 
were rather sharply localized in the cervix, 


186 


low 
par: 
met 
rect 
hav 
T 
diw 
5 p 
pro 
CEI’ 
THE 
RAL 
FUR 
7 
this 
me 
Of 
ren 
: ing 
yea 
less 
the 
att: 
194 
anc 
pos 
ten 
cer 
sele 
ES ter 
pre 
or 
ope 
sen 
: Car 
of 
we: 
wa 
acl 
5t 


Brunschwig and Daniel: CANCER OF CERVIX RECURRENT AFTER RADIATION 187 


lower uterus, or upper vagina. Patients with 
parametrial invasion, peripheral pelvic node 
metastases, extrapelvic metastases, and di- 
rect invasion of adjacent organs seem to 
have been excluded. 

Truelsen reported that with renewed ra- 
dium treatment of local recurrences (cervix, 
vagina) in 248 patients only 12, or less than 
5 per cent, exhibited healing of the local 
process for a period exceeding 3 years. 


WHAT HAPPENS TO PATIENTS WHO HAVE RE- 
CEIVED RADIATION THERAPY FOR CANCER OF 
THE CERVIX AND HAVE RECURRENCES OR 
RADIORESISTANT LESIONS AND RECEIVE NO 
FURTHER TREATMENT? 


The excellent monograph by Truelsen 
probably affords the best information on 
this question. Of 390 patients who showed 
failure of local healing after radium treat- 
ment, all were dead at the end of 24 months. 
Of 704 patients in all stages who had recur- 
rences 6 months or more after primary heal- 
ing, 85 per cent had expired by the end of a 
year after the recurrences had been detected, 
less than 5 per cent were alive by the end of 
the second year, and over 97 per cent were 
dead at the end of the third year. 

In the course of a surgical program for the 
attack upon cancer of the cervix initiated in 
1947 in the Memorial Center for Cancer 
and Allied Diseases in New York, the pur- 
pose of which was to evaluate a modern ex- 
tended surgical treatment for cancer of the 
cervix, as purely surgical and as minimally 
selective as possible, patients were encoun- 
tered who had received radiation therapy 
previously and who presented uncontrolled 
or recurrent disease. These patients were 
operated upon just as though they repre- 
sented primary cases, and the procedure 
carried out was dependent upon the extent 
of the disease observed. If adjacent viscera 
were involved, some type of exenteration 
was performed. Thisreport records the results 
achieved in 84 such patients operated upon 
5 to 9 years previously, i.e., those operated 
upon during the last 3 months of 1947, 
and during 1948 to 1951 inclusive. 


TABLE I.—NONEXENTERATION OPERATIONS FOR 
RECURRENT CARCINOMA OF CERVIX 6 MONTHS 
OR MORE AFTER RADIATION TREATMENT 


No. 
Hysterectomy and node dissection....................4 23 
Hysterectomy, node dissection, and ligation of ureter... .. 1 


Hysterectomy, node dissection, nephrectomy, and resection 
Hysterectomy, node dissection, and segment of rectum.... 1 
Excision of cervical stump and node dissection........... 
Excision of cervical stump, node dissection, and ligation of 


Vaginectomy and node dissection...................... 2 

Vaginectomy, node dissection, and nephrectomy......... 1 

Vaginectomy, node dissection, ureterectomy, and implan- 


Schauta, radical vaginal hysterectomy.................. 1 


They represent a selected series in that 
they were patients in whom the disease was 
limited to the pelvis. Excluded from this 
series are the patients who presented clin- 
ical signs of extrapelvic spread of disease, 
i.e., to lungs or cervical lymph nodes, and 
for whom no method of local treatment 
could avail. These patients were not sub- 
jected to laparotomy. Practically no patient 
was refused at least exploratory operation 
for only medical reasons, i.e., age per se or 
cardiovascular renal disease. 

‘Radiation failure or recurrence” was 
arbitrarily defined as the presence of disease 
for at least 6 months or more after the begin- 
ning of radiation treatment and the presence 
of lesions that afforded a positive biopsy. In 
most instances the period from the beginning 
of radiation therapy to operation was appre- 
ciably more than 6 months. In some instances 
it was several years. The argument may be 
offered that when several years have elapsed, 
the lesion is a new one. On the other hand, 
it may just as well be assumed that the “‘sec- 
ond” lesion is the result of increased pro- 
liferative activity on the part of cancer cells 
which were rendered dormant by the pre- 
vious radiation. 

In this series no patient is included in 
whom the preoperative biopsy revealed only 
necrosis and inflammation and the patho- 
logic study of the excised specimen was re- 
ported as showing no cancer; yet, some of 
these patients eventually died of cancer. 
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TABLE II.—RESULTS OF NONEXENTERATION OPER- 
ATIONS FOR RECURRENT CARCINOMA OF CER- 
VIX 6 OR MORE MONTHS AFTER RADIATION 

THERAPY 


No. Lived 5 years Per cent 
37 18* 48.6T 
Excluding 7 patients operated upon for palliation only: 

30 17 57 


*One was living 5 years after operation, but had cancer. — 
tExcluding patient alive with cancer 5 years after operation. 


TABLE III.—RESULTS OF ANTERIOR PELVIC EXEN- 
TERATION FOR RECURRENT CARCINOMA OF 
CERVIX AFTER FAILURE OF RADIATION THER- 
APY 

No. Lived 5 years Per cent 


10 2 20 
Surgical mortality: 2 cases—20 per cent. 


Most of the patients in the series received 
their radiation therapy elsewhere, and it 
may or may not have been of the quality 
deemed optimal according to the practices 
today in leading centers; yet, it was given 
with the objective of curing the patient, and 
such patients must indeed be here classified 
as radiation failures. The group, of course, 
includes instances of true radioresistant neo- 
plasms which would not be amenable to 
radiation therapy regardless of the method 
of this type of treatment. 


THE SURGICAL ATTACK UPON RADIATION 
FAILURES 


As in the previously untreated patient, 
the type of surgical treatment for cancer of 
the cervix that has failed to be controlled by 
radiation therapy depends entirely upon the 
extent of disease found to be present. If it is 
sufficiently localized to the cervix and its 
environs, a radical hysterectomy and pelvic 
node excision are indicated. If the bladder 
is involved, an anterior exenteration is 
carried out. If both bladder and rectum are 
involved, a total pelvic exenteration is per- 
formed. Surgery is not unduly extended in a 
prophylactic sense, i.e., the fact that a lesion 
localized to the cervix or upper vagina has 
not been controlled by radiation does not 
call for a total pelvic exenteration because 
of the impression that since radiation ther- 
apy has failed and time has elapsed, the 
disease ‘‘probably” has spread to adjacent 


viscera. Such a premise may, however, not 
be too farfetched, but actual experience has 
shown that a high percentage of salvage is 
still possible by radical surgery short of exen- 
teration when adjacent visceral involvement 
is not grossly apparent. 

Following is a summary of our experience 
with 84 patients operated upon over 5 years 
previously whose cancers of the cervix were 
not controlled by radiation. 


NONEXENTERATION OPERATIONS 


There were 37 patients who underwent 
laparotomy and in whom a radical proce- 
dure short of exenteration was carried out. 

In Table I are listed the types of opera- 
tions performed when neither bladder nor 
rectum was excised. 

The average time which elapsed from the 
beginning of radiation therapy to the time 
of operation was 2 years and 4 months. Only 
5 patients were operated upon 6 months 
after treatment and 3 patients 8 months 
after treatment. The remainder were oper- 
ated upon after longer periods, mostly over 
a year, and in several cases after several 
years up to 19 years later. Thus, the factor 
that these patients might have been still in 
the postradiation resorbing phase can be 
ruled out. 

The results of the operations are summa- 
rized in Table II. It is shown that of 37 
patients, 18 were alive after 5 years. One of 
these was living with cancer and died a 
short time after the 5 year period. 

In 7 patients laparotomy was performed 
and some type of excisional procedure was 
carried out, but only as a palliative action 
since disease was left behind, and it was thus 
a foregone conclusion that they would not 
survive 5 years. If these are excluded, there 
remain 17 of 30 who survived 5 years, i.e., a 
57 per cent salvage. 

This fact would seem eloquent evidence 
for the efficacy of proper radical surgery 
carried out for recurrent cancer of the cervix 
after failure of attempts to cure by radiation 
therapy when the disease is still localized to 
the cervix and its environs. 
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EXENTERATION PROCEDURES 

The factors which govern the spread of 
cancer are not precisely known. Suffice it to 
state that in many patients observed with 
cancer of the cervix recurrent after attempts 
to cure by radiation, the bladder and rectum 
are involved. When bladder alone seems in- 
volved, anterior pelvic exenteration is car- 
ried out. If the rectum also appears to be 
involved, total pelvic exenteration is neces- 
sary. 

In 10 patients it was believed that anter- 
ior pelvic exenteration would encompass the 
disease. The average time which had elapsed 
from the beginning of radiation therapy was 
2 years, 10 months, i.e. 6 months longer than 
the average time observed when nonexen- 
teration procedures were still thought to be 
capable of encompassing the disease. The 
results are summarized in Table III. 

There were 37 patients in the group who 
required total pelvic exenteration. The re- 
sults among these are summarized in Table 
IV. 

The average time that had elapsed be- 
tween the beginning of radiation therapy 
and operation in this group was approxi- 
mately 2 years 6 months. 

The fact that, in the nonexenteration 
group, the anterior exenteration group, and 
the total exenteration group, the elapsed 
time between radiation therapy and the 
surgical procedure to attack the recurrence 
was about the same indicates that the pat- 
tern of recurrences is not dependent neces- 
sarily upon “‘delay,”” but rather upon the 
biology of the ‘‘host-tumor”’ relationship. 

Combining the anterior and complete 
pelvic exenterations there is a total of 42 
patients (excluding 5 total exenterations 
done for palliation only and, therefore, 
hopeless from the 5 year survival standpoint), 
and of these 8, or nearly 20 per cent, proved 
to be 5 year survivors. In no other form of 
visceral cancer does radical surgery appear 
to offer such hopes for salvage as in this type 
of situation. 

The risks of immediate loss of life are not 
inordinately high when such a chance for 


TABLE IV.—RESULTS OF TOTAL PELVIC EXENTERA- 
TION FOR RECURRENT CARCINOMA OF THE 
CERVIX AFTER RADIATION FAILURE 

Total No. Lived 5 years Per cent 
37 6 16 

Surgical mortality: 4 cases—11 per cent. 


Excluding those operated upon for palliation only: 
32 6 19 


TABLE V.—RESULTS IN 84 CONSECUTIVE PATIENTS 
WITH RECURRENT CERVIX CANCER AFTER 
RADIATION THERAPY OPERATED UPON 6 
MONTHS OR MORE AFTER RADIATION THER- 
APY 


Lived 5 years 
Total No. without cancer Per cent 
84 25 28.6 


Surgical mortality: 6 cases—7.3 per cent. 
Excluding those operated upon for palliation only: 
72 25 35.0 


“cure” obtains. Thus, among the 47 pa- 
tients subjected to anterior or complete pel- 
vic exenteration the surgical mortality 
(death within 30 days of operation) was 6 
cases, an incidence of 13 per cent. 

To improve the appearance of the net re- 
sults further, if the entire series of nonexen- 
teration and exenteration cases are com- 
bined—a series of consecutive operations— 
but if those instances are excluded in which 
the operation was carried out for palliative 
purposes only, there are 72 patients of whom 
25, or 35 per cent, were free from cancer 5 
years later (Table V). 


DISCUSSION 


In view of the dominant role of radiation 
in the treatment of cancer of the cervix in 
the United States, the principle that once 
radiation has failed there is no further treat- 
ment affording cure must now be aban- 
doned. While this series of patients is not 
very large, it is large enough to lead to the 
firm conviction that radical surgery may 
still afford the patient a chance for additional 
palliation and even for “cure” (5 or more 
years of survival) once radiation therapy has 
been essayed and failed. The attitude that 
such radical surgery is still ‘““experimental”’ 
must also be abandoned. It is not experi- 
mental since evidence has been previously 
offered, and here again emphasized, that an 
appreciable percentage of these patients 
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given the proper indications can be salvaged 
for palliation and “‘cure.”’ The attitude that 
radical surgery entails such risks of morbid- 
ity and immediate mortality that it is best 
for the patient to be permitted to “die in 
peace” is also to be abandoned because these 
patients do not die in peace and the surgical 
mortality in this series is not inordinately 
high given the circumstances. The decision 
to resort to radical surgery after radiation 
failure should not be borne entirely by the 
physician regardless of his prejudices either 
for or against it. It is true that such surgery 
after radiation failure does entail risks of 
morbidity and immediate mortality, but 
these are not a large price for the patient to 
pay for a chance to secure alleviation of her 
status, that of little chance to live more than 
about 2 to 3 years at best, and most likely to 
survive for less than 2 years. It behooves the 
physician to consult with the family and 
often the patient herself (because by this 
time most patients realize their true con- 
dition) as to whether another chance for life 
is to be “‘risked’”’ since there is no other 
method yet at hand that offers this oppor- 
tunity. Too often the patients present them- 
selves for radical surgery after radiation 
failure following an inordinately long period 
of delay because of the opposition to such 
surgery by their physicians, or possibly the 
fact that he is not yet aware that surgery af- 


ter radiation failure may still have some- 
thing to offer. 


SUMMARY 


1. Patients who are treated for cancer of 
the cervix by radiation should be followed at 
frequent intervals and for prolonged periods 
since recurrences, if they develop, may still 
be successfully dealt with by appropriate 
surgery. 

2. In a series of 30 patients in whom hys- 
terectomy and pelvic node excision were 
carried out, 17 (57 per cent) survived 5 years 
or more free from cancer. 

3. In a series of 42 patients in whom some 
form of exenteration was necessary, 8 or 
nearly 20 per cent survived 5 years or more 
free from cancer. 

4. The risks (surgical mortality) atten- 
dant upon the radical surgery for radiation 
recurrences in this series was 0 per cent for 
the nonexenteration group and 20 per cent 
for the exenteration group. In the entire 
series, excluding operations for palliation 
only, the 5 year salvage was 25 of 72 pa- 
tients, an incidence of 35 per cent. 
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A CLINICAL AND MORPHOLOGIC STUDY OF 
FORTY-TWO CASES OF FATAL ACUTE PANCREATITIS 


ALAN P. THAL, M.B., Ph.D., JOHN F. PERRY, JR., M.D., and 
WILLADENE EGNER, B.S., Minneapolis, Minnesota 


IN SPITE OF CONSIDERABLE RESEARCH directed 
at the study of pancreatitis over the past 
hundred years, precise knowledge of the 
causation of this disease is lacking, and mis- 
conceptions are rife. There is no single 
theory capable of explaining the occurrence 
of necrotizing pancreatitis adequately, nor is 
the lethal mechanism of this disease clearly 
understood. In the majority of instances, 
the diagnosis of pancreatitis remains as a 
clinical impression unsupported by histo- 
logic evidence of the nature or extent of the 
disease. 

The present study was undertaken with 
the particular object of evaluating the clini- 
cal and pathologic features of the disease in 
the light of recent experimental studies. The 
cases presented in this work were drawn 
from autopsies performed in several Min- 
neapolis and St. Paul hospitals during the 
period 1944 to 1956. In each case, the major 
autopsy diagnosis of acute pancreatitis had 
been made and adequate sections were 
available for restudy. Of necessity, the study 
covers only the more severe forms of acute 
pancreatitis. The disease, as revealed by 
these cases, falls into two major types: acute 
interstitial pancreatitis and acute pancreatic 
necrosis. The clinical and morphologic fea- 
tures of these two entities will be considered 
separately. 


ACUTE INTERSTITIAL PANCREATITIS 


_ Clinical features. The etiology of acute 
interstitial pancreatitis is as little under- 
stood as is that of acute hemorrhagic pan- 
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creatitis. However, the fundamental patho- 
logic lesion is more in keeping with the 
standard types of inflammatory reaction 
and lacks that mysterious dissolution of the 
gland which characterizes the hemorrhagic 
variety of the disease. 

In this group of 6 fatal cases of acute 
interstitial pancreatitis, the age range was 
from 47 to 78 years with an average of 69 
years and the ratio of males to females 5 
to 1. The manifestations of the disease were 
those of an acute upper abdominal catas- 
trophe and could not be differentiated clin- 
ically from the severe forms of hemorrhagic 
pancreatic necrosis. These findings are sum- 
marized in Table I. Severe abdominal pain, 
frequently radiating through to the back, 
was present in all cases. Abdominal dis- 
tention occurred in two-thirds of the group. 
Abdominal tenderness was present in one- 
half, and rebound tenderness in one-third 
of the patients. 

In general, the course was febrile and 
leucocytosis was prominent with a mean 
value of 18,500. In half of the cases the 
white blood count was 15,000 or over. 
Serum amylase values were recorded in 3 
patients. These values were 24, 294, and 
701 Somogyi units per cent respectively. 
Thus, in only 1 case was a diagnostic eleva- 
tion of amylase obtained. Furthermore, in 
these 3 cases the severity of the reaction 
both clinically and morphologically was 
quite as severe in the case exhibiting a low 
serum amylase level as in that showing a 
level of 701 Somogyi units per cent. 

In these fatal cases of acute interstitial 
pancreatitis, the illness was severe and of 
short duration. In 4 patients, death occurred 
within 48 hours of the onset; 1 patient sur- 
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TABLE I.—CLINICAL FINDINGS IN FATAL ACUTE 


PANCREATITIS 
Acute pancreatic Interstitial 
necrosis, pancreatitis, 
per cent per cent 
Abdominal 100 100 
Rebound tenderness............. 48 33 
Abdominal distention............ 48 67 
Polymorphonuclear leucocytosis* . 50 


*15,000 W.B.C. or greater. 


vived for 6 days and another for 9 days. 
Unlike hemorrhagic pancreatitis, no patients 
survived for a prolonged period to die of 
late complications. Prior gastrointestinal 
symptoms were not common despite the 
frequent findings at autopsy of chronic 
biliary and pancreatic disease. A history of 
previous attacks of abdominal pain was 
obtained from only 2 patients. Obesity was 
present in 2 cases. In addition, 1 of these 4 
patients had acute gangrenous cholecystitis 
with a stone impacted in the ampulla of 
Vater. Another had a spontaneous perfora- 
tion of the common bile duct at autopsy. 

Case 1. This 71 year old white female was admitted 
complaining of nausea, vomiting, abdominal pain, 
dizziness, and weakness for 24 hours. She had pre- 
viously been seen over a 10 year period for auricular 
fibrillation due to arteriosclerotic cardiovascular dis- 
ease. A few months prior to admission, she was found 
to have diabetes mellitus, and subsequently she had 
taken 15 units of NPH insulin daily. At the time of ad- 
mission, blood pressure was 70/35; pulse, 110; tem- 
perature, 100. There was slight icterus; the patient 
was markedly obese. Hemoglobin was 15.2 milli- 
grams per cent; urine sugar was 3+. A tender mass 
was palpable below the liver edge. Serum amylase 
was 740 Somogyi units per cent; bilirubin 1 minute 
4.6 milligrams, total 6.9. She was treated with anti- 


TABLE II.—ASSOCIATED BILIARY TRACT DISEASE 


Acute pancreatic Interstitial 
necrosis pancreatitis 


No. Percent No. Percent 
Chronic cholecystitis and 


cholelithiasis........... 24 66 4 66 
Acute cholecystitis........ 3 9 1 16 
Choledocholithiasis....... 8 24 1 16 
Unassociated with biliary 

tract disease........... 12 33 2 53 


biotics, intravenous fluid, and norarterenol. Her con- 
dition deteriorated rapidly, and she died the following 
day. Her hospital course was characterized by deep- 
ening icterus, irreversible shock, increasing abdominal 
tenderness, oliguria, and vomiting of coffee ground 
material; terminally the temperature reached 104 
degrees. The relevant autopsy findings were limited to 
the biliary tract and pancreas; the gallbladder was 
thin walled, moderately distended, and mottled green 
and black at the fundus and contained several small 
facetted calculi. The common bile duct was dilated 
and the papilla of Vater obstructed by a small cal- 
culus. Microscopically, these dark fundic areas were 
gangrenous. The pancreas was moderately enlarged, 
markedly indurated, and surrounded by multiple 
areas of fat necrosis. On cut section there was hyper- 
emia, marked interstitial edema, and focal small 
hemorrhages. The lobular structure appeared intact 
on cut section. Bacteriologic culture from the com- 
mon bile duct and gallbladder revealed alpha hemo- 
lytic streptococcus, Aerobacter aerogenes, and Escher- 
ichia coli. Microscopically, as shown in Figure 1, 
there was an advanced acute interstitial pancreatitis. 


Structural changes. Grossly, the pancreas 
showed considerable variation in appear- 
ance. In 1 case the gland appeared normal, 
but in the majority of cases it was appreciably 
indurated, friable, pale, and swollen with 
moderate peripancreatic fat necrosis. In 
only 1 case was there significant hemorrhage. 
On cut section the tissue was friable, the 
lobules separated by edema fluid and, in 
some cases, purulent material was seen to 
exude from the ducts, in 1 case from multiple 
small abscesses. 

The microscopic appearances are sum- 
marized in Table III from which it will be 
seen that there was evidence of previous 
pancreatic disease in the form of old partially 
hyalinized scars in 4 of the 6 cases. In all, 
there was a diffuse acute inflammatory re- 
action characterized by extensive inter- 
stitial polymorphonuclear reaction, edema, 
fibrin precipitation, and, in some cases, 
microscopic areas of abscess formation. In 
4 of the 6 cases ductal obstruction was sug- 
gested by a microscopic picture of diffuse 
or focal dilatation of ductules, though squa- 
mous metaplasia was not found in any case. 
Of considerable interest was the fact that 
although all of these cases showed extreme 
inflammation of the pancreas, thrombotic 
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lesions so commonly seen in the hemorrhag- 
ic variety were uniformly absent. 

These patients experienced an_ illness 
clinically similar to severe hemorrhagic pan- 
creatic necrosis, although in several the 
outcome was more rapidly fatal and the 
shock and cyanosis more profound than in 
the hemorrhagic group. Case 1 was of par- 
ticular interest in that the patient had a 
small ampullary calculus and the classical 
anatomic relationships described by Opie 
as the basis of the common channel theory 
of pancreatic necrosis. Yet this lesion was 
probably the most violent acute interstitial 
inflammatory reaction of all with minimal 
hemorrhage and no parenchymal necrosis. 

The histologic picture, febrile course, 
severe leucocytosis, and profound circula- 
tory depression commonly recorded in these 
cases suggest a bacterial cause of this form 
of pancreatitis. Unfortunately, bacteriologic 
studies were performed in only 1 case, though 
clinically and histologically these cases bear 
considerable resemblance to the 2 autopsy 
cases described by Koller in which hemo- 
lytic streptococci were recovered from the 
pancreas and peritoneal fluid and also dem- 
onstrated histologically within the inter- 
stitial tissues of the inflamed pancreas. A 
similar case is described by Germain and 
Christian in which again streptococci were 
very probably of etiologic importance. These 
cases are of particular interest in that they 
may represent fulminating and fatal exam- 
ples of acute edematous pancreatitis de- 
scribed by Zoepffel and later by Elman. 
These latter cases of pancreatic edema, in 
all probability, are the result of transient 
pancreatic duct obstruction. On the other 
hand, the fatal cases reported here may 
represent the effects of superimposed bac- 
terial infection (19). 


ACUTE HEMORRHAGIC PANCREATIC NECROSIS 


Clinical features. The necrotizing form of 
pancreatitis is distinguished from other 
fornis, and indeed from the majority of 
naturally occurring diseases, by the puz- 
zlins occurrence of a sudden massive and 


, 


Fic. 1. Case 1. Acute fulminating interstitial pancre- 
atitis. The intense polymorphonuclear leucocyte infiltra- 
tion and interacinar edema are apparent. 


total destruction of all structural elements 
of the gland. 

The present series consisting of 36 fatal 
cases illustrates the considerable variation 
in the course of the disease. The age and sex 
of the patients were of little value in defining 
the characteristics of the disease. The age 
range was from 35 to 91 years with an 
average of 59 years; there was a slight pre- 
ponderance of males with a ratio of males 
to females of 22 to 14. 


TABLE III.—MORPHOLOGIC FINDINGS IN ACUTE 
PANCREATITIS 
Acute pancreatic Interstitial 
—necrosis__.__ __pancreatitis__ 
No. Per No. Per 
cases cent cases cent 


Parenchyma 
Interstitial polymorph reaction 
4 11 6 100 
Peripheral to areas of necrosis. 30 83 1 16 
Miliary abscesses............ 2 6 4 66 
Ducts 
Engorgement with polymorph 
and cellular debris.......... 12 33 4 66 
Periductal fibrosis............. 16 44 2 66 
Squamous metaplasia.......... 10 27 0 
Blood vessels 
Arteries 
Medial eosinophilic necrosis... 10 30 0 
Arteriolar hyalinization. ..... 8 24 0 
Arterial thrombosis.......... a 9 0 
Veins and venules 
Mural inflammatory reaction.. 28 77 2 33 
Capillaries 
Hyaline thrombosis.......... 15 41 0 
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Table I shows the symptoms and common 
clinical findings. Abdominal pain, nausea, 
vomiting, and tenderness were present in 
the majority of cases but were in no way 
diagnostic of the disease. Abdominal dis- 
tention and rebound tenderness, although 
less frequent, were present in almost one- 
half of the cases. Cyanosis hemoconcentra- 
tion and shock were likewise present in 
almost half of the patients and, moreover, 
were not agonal manifestations, but fre- 
quently occurred early in the course of the 
illness. Shock was frequently recurrent and 
reversible until the terminal stages in these 
fatal cases. Jaundice was present in one- 
fourth of the patients. This was associated 
with choledocholithiasis in 3 cases but, in 
the remaining 5 patients with icterus, the 
cause was not clearly established but was 
presumed to be compression by the swollen 
pancreas. Polymorphonuclear leucocytosis 
was a common finding with an average 
value of 18,600. In 72 per cent of patients a 
leucocytosis of 15,000 or over was present. 

Serum amylase values were recorded in 
14 cases. Of these, only 7 were greater than 
300 Somogyi units per cent. Thus the test 
was not diagnostic of pancreatitis in fully 
half the cases in which it was employed. 
Furthermore, there was no correlation be- 
tween the severity of the pathologic mani- 
festations of the disease and the serum amy]- 
ase value. For example, 1 patient with a 
serum amylase value of 4,270 Somogyi 
units per cent was shown at autopsy to have 
marked stenosis of the main pancreatic duct 
brought about by metaplasia and fibrosis 
although parenchymal necrosis was very 
slight. The serum enzyme levels may be 
more accurately correlated with ductal ob- 
struction than with parenchymal necrosis. 
Indeed enormously high serum amylase 
levels follow simple duct obstruction in the 
experimental animal. 

Acute hemorrhagic pancreatitis occurred 
commonly in patients with a history of 
previous gastrointestinal complaints. Twen- 
ty-four or 66 per cent of patients had had 
significant symptoms referable to the diges- 


tive system prior to the onset of their ter- 
minal illness. The x-ray diagnosis of «juo- 
denal ulcer had been made in 4 cases prior 
to the terminal illness. Biliary tract disease 
was common and may partly explain the 
frequent occurrence of prior gastrointes'inal 
symptoms. Chronic cholecystitis and cho- 
lelithiasis was present in 24 patients, chole- 
docholithiasis in 8 patients, and acute chole- 
cystitis in 3. However, the pathologic find- 
ings to be described suggest that, at least 
in part, recurrent episodes of pancreatitis 
were responsible for the long history of 
gastrointestinal symptomatology frequently 
encountered. The following case is instruc- 
tive in the light of the histologic findings 
illustrated in Figure 2. 


Case 2. This 65 year old white female complained of 
intermittent upper abdominal colic for the past 3 to 4 
years. There was also moderate fatty food intolerance. 
Thirty-six hours prior to admission and about 20 
minutes following a meal, she began to have severe 
upper abdominal continuous pains accompanied by 
nausea and vomiting. The pain extended throughout 
the abdomen and radiated through to the back. Pre- 
vious history revealed operations for umbilical hernia, 
cesarean section, hemorrhoidectomy, and _ varicose 
vein operation. She was obese and, at the time of ad- 
mission, acutely ill. Blood pressure 80/65; pulse rate, 
120; skin was grayish, cold, and clammy. Abdominal 
examination revealed generalized tenderness more 
severe in the epigastrium, moderate rigidity, moder- 
ate generalized distention, and hypoactive bowel 
sounds. Laboratory examination revealed hemoglobin, 
17.1 grams per cent; white blood cell count, 6,250; 
serum amylase, 2,200 Somogyi units per cent. Tem- 
perature on admission was 97 degrees. However, this 
rose to 104.4 degrees within 2 hours. There was pro- 
gressive increase in the abdominal pain with devel- 
opment of rebound tenderness and signs of generalized 
peritonitis. About 12 hours after admission, she was 


. subjected to laparotomy, at which time 500 cubic 


centimeters of blood-stained fluid were removed from 
the peritoneal cavity. There was generalized fat necro- 
sis, and the pancreas was swollen, indurated, and 
hemorrhagic. Culture of the peritoneal fluid revealed 
Escherichia coli and the same organism was cul\ured 
from the blood. The patient died a few hours after lap- 
arotomy. At autopsy, the pancreas was found to be in- 
durated and hemorrhagic. Culture from the cu‘ sur- 
face of the pancreas revealed Escherichia coli. | here 
was generalized peritonitis. The gallbladder di‘! not 
appear to be acutely inflamed, though multip < fa- 
cetted stones were present. The main pancreati: duct 
contained no bile, and there were no obvious stri: tures 
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Fic. 2. Case 2. These illustrations depict the concurrence of several varieties of pancreatitis in 
the same patient. a, Acute interstitial pancreatitis. b, Pancreatic necrosis with thrombotic occlu- 
sion of adjacent blood vessels. c, Chronic pancreatitis with surrounding acute inflammatory reac- 
tion. d, Bacterial colonies in and adjacent to areas of pancreatic necrosis. Cultures at operation 


and autopsy revealed Escherichia coli. 


either of the sphincter of Oddi or of the pancreatic 
duct. Microscopic examination of the pancreas re- 
vealed areas which appeared normal apart from ede- 
ma, areas which showed extensive interstitial pancre- 
atitis, and adjacent areas of fulminating pancreatic 
necrosis. Gram negative organisms were demonstrated 
throughout the pancreas and the pancreatic ductules 
were moderately dilated and in some areas contained 
leucocytes. In the region of the pancreatic necrosis, 
there was prominent hyalin thrombosis of capillaries 
and venules and also thrombosis of larger veins. 


Conditions which might have precipitated 
pan-reatitis were sought in all cases. In 10 
case: the disease followed abdominal opera- 
tion. and in the remaining 26 cases it oc- 
curred without antecedent surgery. In nearly 


half the patients shock presented only as a 
terminal event. Of the 17 patients who did 
not experience prolonged shock, thrombo- 
embolic complications occurred in 6, mas- 
sive gastrointestinal hemorrhage in 5, and 
aspiration pneumonia, bronchopneumonia, 
and pulmonary atelectasis were terminal 
events in the remainder. 

Ten fatal cases of pancreatic necrosis 
occurred in the immediate postoperative 
period. Four of these followed gastrectomy. 
Of the 2 gastrectomies done for duodenal 
ulcer, one was recorded as being entirely 
satisfactory and uncomplicated whereas, in 
the other, the spleen was lacerated and a 
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splenectomy had to be done. In this particu- 
lar case, there was an extensive thrombosis 
of the major portion of the splenic vein with 
what appeared to be secondary necrosis of 
the tail of the pancreas. An almost identical 
situation obtained in a proximal gastrec- 
tomy done for fundic carcinoma. Here again 
the splenic vein was thrombosed and the tail 
of the pancreas liquefied. In this particular 
case the pancreatic necrosis had extended to 
form a huge retroperitoneal abscess from 
which Staphylococcus aureus was cultured. 
This patient also had a_ staphylococcal 
pneumonia. The origin of the pancreatic 
necrosis in the final case appeared to be due 
to ischemia in that the splenic artery had 
been ligated close to its origin during an 
extensive lymph node dissection along the 
superior border of the tail of the pancreas. 
Here again the area of necrosis was sharply 
localized to the tail of the pancreas. 

Two cases of fatal pancreatic necrosis 
followed common bile duct exploration and 
1 case, a combination of gastrectomy, 
cholecystectomy, and insertion of a rubber 
catheter through the cystic duct for drain- 
age of the common bile duct. At autopsy 
the catheter was found to be impacted in the 
papilla of Vater. A further case followed a 
postoperative cholangiogram. The develop- 
ment of pancreatic necrosis following com- 
mon bile duct exploration and cholangiog- 
raphy suggests that these procedures may 
occasionally trigger a necrotizing reaction 
in the pancreas. Certainly the gram nega- 
tive bacteremia which commonly follows 
manipulation of the common bile duct 
would seem to provide an ideal challenging 
mechanism for provoking a local Shwartz- 
man reaction in the pancreas suitably pre- 
pared by previous enterobacterial infection. 
As will be shown subsequently, postopera- 
tive pancreatitis commonly occurs in a pan- 
creas showing the scars of previous disease. 
In 2 patients postoperative pancreatic ne- 
crosis followed massive tissue necrosis and 
infection at sites distant from the pancreas. 
In 1 of these cases there was gangrene and 
infection of both lower extremities, and, in 


the other, gangrenous necrosis of the trans- 
verse colon followed strangulation in an ab- 
dominal hernia. 

Study of the postoperative course of these 
patients revealed a fairly typical picture 
suggesting this complication. In the majority 
there was unusually severe postoperative 
epigastric and midabdominal pain, fre- 
quently associated with the early onset of 
marked ileus which tended to persist and be- 
come increasingly prominent. The face often 
appeared plethoric, and evidence of marked 
hemoconcentration in the absence of weight 
loss was almost constantly present. Similarly, 
oliguria or complete anuria with or without 
associated or preceding shock was often 
seen. Drainage of serosanguineous fluid from 
drainage site or from the incision frequently 
suggested this complication. The amylase 
values of this fluid varied from 800 to 14,000 
Somogyi units per cent. The majority of 
cases ran a pyrexial course between 100 and 
102 degrees F. Fall in serum calcium, usually 
occurring after the fourth day, similarly 
served as a good indicator of fat necrosis. 
Massive tissue breakdown was often sug- 
gested by elevation of serum potassium and 
blood urea nitrogen levels despite an ade- 
quate urine output. 

Among those patients with pancreatitis 
not related to operation, 2 cases followed 
excessive alcohol intake. In another patient 
a localized perforation of a duodenal ulcer 
was found at autopsy, and a fourth patient 
had a spontaneous perforation of the com- 
mon bile duct with retroperitoneal extrava- 
sation of bile. This latter finding has like- 
wise been reported by Zaslow, who ob- 
served acute hemorrhagic pancreatitis as- 
sociated with spontaneous perforation of the 
common bile duct in 2 patients. 

The duration of the disease was accu- 
rately recorded in 33 cases. In 9 cases the 
course of the illness was rapid, death oc- 
curring within 3 days of the onset of s\ mp- 
toms. In a larger group of 16 cases the ill- 
ness was of moderate duration, 3 to 10 ciays, 
and in 7 cases the terminal illness |.sted 
over 10 days. 
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Fic. 3. Common lesions in acute pancreatic necrosis: a, Squamous metaplasia. b, Thrombotic 
venous occlusion. Note the inflammatory cell infiltration of the vein wall. c, Venous thrombosis 
and adjacent pancreatic necrosis. d, Capillary thrombosis. The majority of capillary vessels at the 
junction between necrotic and viable parenchyma are occluded by hyalin brightly eosinophilic 


material. 


Five patients among those surviving for 
longer periods died after a massive gastro- 
intestinal hemorrhage. In 3 of these, a duo- 
denal ulcer was identified at necropsy as 
the source of bleeding. In 1 other, hemor- 
thage apparently resulted from a hemor- 
thagic duodenitis, and in the final patient 
severe hemorrhage resulted from 3 shallow, 
acute gastric ulcers along the lesser curva- 
ture. The liability of these patients to duo- 
dena! ulceration, hemorrhage, and even 
perforation, may be explained in part by the 
Mann-Williamson experiment, since in acute 
pancreatitis, particularly when the head of 
the pancreas is involved, there is often ob- 


struction to biliary drainage into the duo- 
denum, sometimes with frank obstructive 
jaundice. Similarly, pancreatic secretion 
during the acute phases of the disease is at a 
very low level. On the other hand, gastric 
secretion and gastric acidity are often mark- 
edly increased, more particularly in those 
patients with partial outlet obstruction to 
the stomach brought about by an inflamed 
head of the pancreas. ‘Taken in the aggre- 
gate, the potentialities for duodenal or gas- 
tric ulcerations are apparent. Sudden death 
not readily explained by the autopsy find- 
ings occurred in 3 patients who appeared to 
be recovering from the disease. In these pa- 
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tients, depression of serum calcium levels 
and elevation of serum potassium concen- 
tration may well have rendered the heart 
liable to arrest. This possibility has thera- 
peutic implications. 

Structural changes. The single criterion for 
the morphologic diagnosis of acute hemor- 
rhagic pancreatitis was the presence of ex- 
tensive coagulation necrosis. Hemorrhagic 
changes of variable degree were present in 
the majority of cases, but were not consid- 
ered mandatory in making the diagnosis. 

Grossly, the pancreas was enlarged in 
every case. When the disease was of less 
than 4 days’ duration, there was marked 
induration and surrounding edema with a 
variable degree of fat necrosis. On the other 
hand, softening and actual liquefaction with 
abscess formation was particularly common 
in patients dying after the ninth day. Fat 
necrosis was more prominent in patients 
surviving longer than 4 days. Hemorrhage 
was in general limited to the necrotic gland 
and surrounding adipose tissue, and in 3 
cases was completely absent. In 2 cases 
retroperitoneal hematomas containing ap- 
proximately 500 cubic centimeters of blood 
were found. In each of these cases the source 
of the hemorrhage was found to be a per- 
foration of the splenic artery which lay in 
a large abscess cavity. In 2 cases in which 
the shock was severe and progress of the 
disease extremely rapid, hemorrhage in and 
around the celiac plexus was recorded. 

In 3 of the 4 cases in which gross throm- 
bosis of the splenic vein was found, pancre- 
atic necrosis followed rapidly on extensive 
operative trauma in the region of the pan- 
creas. One of these followed a prolonged 
retroperitoneal dissection for leiomyosar- 
coma and the other a difficult subtotal gas- 
trectomy during which the spleen was in- 
jured and had to be removed. The final 
patient with splenic vein thrombosis pre- 
sented with acute abdominal pain and under- 
went early exploration for a suspected per- 
forated ulcer. Operative findings were nega- 
tive and he died 19 hours after the onset of 
the abdominal pain. At autopsy apart from 


extensive pancreatic necrosis, there was ‘:sso- 
ciated chronic cholecystitis and choled«cho- 
lithiasis. 

Blood-stained peritoneal fluid, varyiig in 
volume from 100 to 800 cubic centim< ters, 
occurred in approximately 50 per ceut of 
cases. 

Microscopic changes. Parenchyma.-—-The 
pathognomonic lesion of this disease is ex- 
tensive coagulation necrosis of acinar cells 
and supporting structures. The earliest nec- 
robiotic change seen in the boundary zone 
between viable and nonviable tissue was a 
loss of cytoplasmic basophilism and a con- 
densation of nuclear chromatin. A later 
stage of deterioration showed eosinophilic 
coagulation of the cytoplasm with marked 
nuclear pyknosis. The final stages of frank 
necrosis showed transformation of the whole 
cell into a structureless pink-staining mass. 
In areas in which the parenchyma was de- 
stroyed, there was concomitant coagulation 
necrosis of ducts and blood vessels and sup- 
porting stroma. Muscular and collagenous 
components of these structures were ren- 
dered into amorphous pink-staining ghosts. 
Careful study using collagen and reticulin 
stains showed swelling and disruption of both 
these supporting elements in areas of pan- 
creatic necrosis. According to Robb-Smith, 
reticulin and collagen resist prolonged in- 
cubation with crystalline trypsin solution, 
and it is, therefore, probable that some agent 
other than trypsin is responsible for the de- 
struction of these mesenchymal structures in 
necrotizing pancreatitis. Even in the most 
fulminating cases, there was considerable 
deposition of fibrin between the pancreatic 
lobules. 

The inflammatory reaction. —The cellular 
reaction to this destruction was variable. In 
the main, there was intense infiltration of 
polymorphonuclear leucocytes at the mar- 
gin of the necrotic area and particular'y in 
relation to areas of fat necrosis which were 
heavily infiltrated with inflammatory cells 
which themselves showed advanced sigs of 
necrobiosis. Interstitial polymorphonu: lear 
infiltration in relatively lightly dam ged 


area: 
othe’ 
from 
com} 
thou 
show 
| as st 
the | 
struc 
: curr’ 
Inflz 
rosis 
seen. 
abse 
area 
trast 
whic 
; nucl 
the 
rosis 
Fi 
shov 
dica 
thou 
i coul 
thes 
ing 
duct 
lesio 
in a 
4 cept 
prev 
: resu 
and 
fore. 
case 
chol 
| case 
cap: 
and 
cor 
met 
in 


Thal e¢ al.: CLINICAL AND MORPHOLOGIC STUDY OF FATAL PANCREATITIS 199 


areas was generally quite marked. On the 
other hand, sections of the pancreas remote 
from areas of necrosis frequently showed 
compiete absence of inflammatory response 
though, exceptionally, the whole gland 
showed diffuse interstitial infiltration. While 
duct dilatation was a very common finding, 
as shall be discussed later, engorgement of 
the lumina or infiltration of the walls of these 
structures by polymorphonuclear cells oc- 
curred in only about one-third of the cases. 
Inflammatory infiltration and partial nec- 
rosis of sympathetic ganglia were commonly 
seen. 

A peculiar feature of this disease is the 
absence of inflammatory cells from the large 
areas of tissue undergoing necrosis. This con- 
trasts distinctly with the boundary zones 
which are often infiltrated by polymorpho- 
nuclear leucocytes, and in many ways this 
feature bears a considerable resemblance to 
the renal lesion of symmetric cortical nec- 
rosis or, indeed, to any infarct-like lesion. 

Fibrosis.—Ninety per cent of the cases 
showed varying degrees of old scarring in- 
dicative of previous pancreatic disease, 
though a history suggesting such disease 
could be obtained. in only 69.7 per cent of 
these cases. Another evidence of longstand- 
ing disease was the common finding of peri- 
ductal fibrosis. The fibrous scars and duct 
lesions of longstanding disease were found 
in all the postoperative cases with the ex- 
ception of 2, in both of which, as described 
previously, the pancreatic necrosis obviously 
resulted from extensive operative trauma 
and devascularization. The possibility, there- 
fore, arises that operation in the remaining 
cases served to ignite a latent disease. 

Duct obstruction.—In the present series 
choledocholithiasis was present in 8 of 36 
cases, though a small ampullary calculus 
capable of diverting bile into the pancreatic 
duc: was found in only 1 case. Yet, diffuse 
and focal duct and acinar dilatation found 
in 30 out of 36 cases, was one of the most 
comimon microscopic findings. Squamous 
met.iplasia of the ductal mucosa was found 
in + cases, only 1 of which was associated 


with choledocholithiasis. Hence, if it be 
granted that the ductal and acinar dilata- 
tion is the result of obstruction, then it must 
be assumed that spasm of the sphincter of 
Oddi, undisclosed metaplastic lesions of the 
duct, or focal ductal strictures were at fault 
in the remaining cases. 

Recent use of operative pancreaitograms 
in this clinic have emphasized that in the re- 
lapsing type of pancreatitis, the major duct 
is often strictured in the head of the pan- 
creas (12). Cultures from the dilated por- 
tion of the duct in such cases have yielded 
hemolytic streptococci and Escherichia coli. 

Vascular lesions.—In this study, special 
attention was paid to vascular factors and 
the blood vessels were carefully examined in 
every case. The “‘specific”’ vascular lesion of 
Rich and Duff was found in 10 of the 36 
cases. By far the most prominent vascular 
lesion was venous or capillary thrombosis. 
Arterial thrombosis was rarely seen. These 
thrombotic lesions were present in 83 per 
cent of cases. Smythe, in 1940, similarly 
found venous thrombosis to be the most 
common vascular lesion. These lesions were 
found typically in the neighborhood of 
areas of necrosis, though not necessarily im- 
mediately abutting upon them. Frequently 
there was extensive surrounding inflamma- 
tory reaction, and not infrequently infiltra- 
tion of the vein wall by polymorphonuclear 
leucocytes. The venous thrombi were gener- 
ally hyaline and laminated, though in oc- 
casional cases there was intense inflamma- 
tory reaction and the venules were com- 
pletely occluded by leucocyte thrombi. It 
was not an uncommon finding to see com- 
plete occlusion of large numbers of veins, 
venules, and capillaries by hyalin thrombus 
in areas adjacent to zones of massive necro- 
sis and hemorrhage. These capillary thrombi 
are of particular interest in that they appear 
to occlude large numbers of vessels adjacent 
to the necrotic area. The nature of the oc- 
cluding substance is not known, but in its 
brightly eosinophilic homogenous appear- 
ance it greatly resembles fibrinoid and 
bears considerable likeness to that seen ex- 
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perimentally in the Shwartzman reaction. 
Hyalin capillary thrombosis of this type was 
first described by Opie at the boundary zone 
between necrotic and viable tissue. 

Whether one believes these thrombotic 
lesions to be the cause or result of the dis- 
ease, it is evident that they may constitute 
a profound impediment to circulation and 
may, in effect, produce a form of venous 
strangulation of the pancreas. It should, 
furthermore, be noted that vascular throm- 
boses were conspicuously absent in all the 
cases of interstitial pancreatitis examined. 

Bacteriologic findings. — Bacteriologic cul- 
tures of the necrotic pancreas were made at 
autopsy in only a single instance; however, 
rod-like bacteria were demonstrated histo- 
logically in the necrotic tissue in 7 instances. 
And in 3 of these cases rod-shaped micro- 
organisms were demonstrated among the 
debris and leucocytes within dilated ducts. 

Cultures of the peritoneal fluid were made 
at exploratory laparotomy in 3 patients 
with pancreatitis. Escherichia coli in pure 
culture was obtained from 2 of these pa- 
tients, both of whom subsequently showed 
pancreatic necrosis at autopsy. In the third 
case, cultures were negative. This patient 
had pancreatic edema with fat necrosis fol- 
lowing an alcoholic bout. 

Discussion.—The mysterious nature of 
massive pancreatic necrosis has few parallels 
in naturally occurring disease. Perhaps the 
lesion most closely resembling it in funda- 
mental pathologic change is symmetric cor- 
tical necrosis of the kidneys. For, in this con- 
dition, one also finds an extensive and indis- 
criminate destruction of both parenchymal 
and supporting tissue. Indeed, the infarct- 
like appearance of both these diseases sug- 
gests an ischemic origin. While selective 
renal vasospasm has been shown clinically 
and experimentally to be the probable basis 
of renal cortical necrosis, no such mechanism 
has been demonstrated in the case of pan- 
creatic necrosis. 

Current theories on the origin of pan- 
creatic necrosis are open to serious doubt. 
For example, complete diversion of bile into 


the pancreatic duct has uniformly failed to 
produce the disease under carefully con- 
trolled experimental conditions, and free 
communication between biliary and pan- 
creatic ductal systemis has been commonly 
shown to exist clinically in the absence of 
pancreatic disease. Similarly, experiments 
designed to produce maximal secretory 
activity of the gland in the presence of com- 
plete duct obstruction have uniformly failed 
to produce pancreatic necrosis. Finally, at- 
tempts to introduce trypsinogen-activating 
substances into the pancreatic duct have 
regularly failed to bring about autodigestion 
of the gland substance by active trypsin. In 
a Classical paper, Northrop has shown that 
living uninjured cells are capable of with- 
standing considerable concentrations of 
active trypsin in the surrounding medium. 
Furthermore, the use of trypsin in tissue cul- 
ture studies and the proliferation of bacteria 
in active pancreatic juice lend further cre- 
dence to the idea that the active enzyme 
does not bring about necrosis of uninjured 
pancreatic acinar cells. Many lines of ex- 
perimental evidence suggest that trypsin 
may render small blood vessels permeable 
to red cells and so give the hemorrhagic 
character to pancreatic necrosis, but this is 
almost certainly a secondary feature of the 
disease. 

Several findings of possible importance in 
the pathogenesis of pancreatic necrosis arise 
from the present study. 

The fact that acute pancreatic necrosis 
may be a recurrent disease has been re- 
corded in individual cases such as that of 
Hamilton Bailey and others, but in the pres- 
ent series it is evident on histologic grounds 
that 80 per cent of these fatal cases repre- 
sented acute exacerbations of chronic pan- 
creatic disease. 

Duct obstruction has received great «m- 
phasis in recent years as a major factor in the 
causation of pancreatic necrosis and recur- 
rent pancreatitis. The obstruction may be 
caused by extra pancreatic factors suc!) as 
obstructing ampullary calculus, or spas of 
the sphincter of Oddi, or it may result from 
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intrapancreatic lesions such as focal stric- 
tures of the pancreatic ducts or focal areas of 
squamous cell metaplasia. In the present 
series, only 1 case of obstructing ampullary 
calculus occurred, yet obstruction to pan- 
crealic secretion is suggested by the duct and 
acinar dilatation found in the vast majority 
of cases. Duct obstruction per se, as shown 
both by experimental and clinical evidence, 
fails to produce pancreatic necrosis and re- 
sults merely in transient pancreatic edema 
and subsequent parenchymal atrophy. In 
all probability, some factor in addition to 
ductal obstruction is implicated. The work 
of Popper and associates suggests that this 
additional factor is ischemia. On the other 
hand, experience with partial obstruction to 
the excretory ducts of other glandular organs 
such as liver, salivary glands, or kidney, 
makes the possibility likely that the chronic- 
ally obstructed pancreas is liable to repeated 
infection. Bacteriologic cultures taken at 
operation from the obstructed pancreatic 
duct have consistently yielded enterobac- 
teria or hemolytic streptococci in cases of 
chronic pancreatitis. 

In the present series, bacteria were identi- 
fied histologically in 7 of the 36 cases of 
necrotizing pancreatitis. Bacteriologic cul- 
tures of the pancreas were made at opera- 
tion or autopsy in only 3 cases. This is due 
in part to a natural reluctance to biopsy the 
gland at operation and to the difficulty of in- 
terpreting postmortem cultures, but most of 
all, this lack of bacteriologic data is due to 
preconceived theories that the disease is a 
purely chemical digestion of the gland. In 
actual fact, the aseptic nature of necrotizing 
pancreatitis is far from proved. Indeed, in 
Opie’s original case upon which the “‘com- 
mon channel” theory was founded, cultures 
from the pancreas yielded Escherichia coli. 
Recent experiments indicate that certain 
coliform strains and the toxins of other 
microorganisms are very potent in producing 
hemorrhagic pancreatic necrosis (18, 19) 
when ductal obstruction is superimposed. 

Similarly, primary small vessel thrombo- 
sis induced experimentally by means of the 


local Shwartzman reaction (16) results in a 
lesion morphologically similar to that seen 
in human necrotizing pancreatitis. The 
pancreas is a particularly suitable viscus for 
the production of thrombotic lesions be- 
cause of the thrombin-like activity of tryp- 
sin released from dying acinar cells. 

The solution to the problem of the mys- 
terious tissue necrosis seen in hemorrhagic 
pancreatitis may well be found in recent 
fundamental studies on the conversion of in- 
flammatory reactions into fulminating hem- 
orrhagic necrosis. ‘Thus, epinephrine, nor- 
arterenol, and related substances have been 
shown to bring about an extreme potentia- 
tion of mild inflammatory processes and 
have recently been used experimentally to 
convert mild interstitial pancreatitis into 
massive necrosis (17). The role of these and 
other vasospastic substances of endogenous 
or exogenous origin in precipitating such 
entities as renal cortical necrosis, necrotiz- 
ing enterocolitis and pancreatic necrosis 
may prove to be an important one. 


SUMMARY 


The clinical and pathologic features of 42 
cases of fatal acute pancreatitis are pre- 
sented. Of these cases, 6 represented the 
acute interstitial variety and the remainder, 
necrotizing pancreatitis. 

Theories attempting to account for the de- 
velopment of these diseases are reviewed in 
the light of recent experimental work. 
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REGIONAL ENTERITIS OF THE DUODENUM 


WILLIAM C. McGARITY, M.D., F.A.C.S., Emory University, Georgia 


CROHN AND HIs ASSOCIATES, in 1932, reported 
12 cases of nonspecific, granulomatous in- 
flammation of the ileum. They are credited 
with being the first to recognize the condi- 
tion as a Clinical entity, which they called 
“terminal ileitis.””» More recently because 
the disease process has been found in other 
areas of the intestinal tract the term ‘“‘re- 
gional enteritis’ has become generally ac- 
cepted. The descriptive phrase “localized 
chronic cicatrizing enteritis” has also been 
used and some authors refer to it as ““Crohn’s 
disease.”” Regional enteritis may occur in the 
stomach, duodenum, jejunum, ileum, or 
colon. It may be localized in a single region, 
it may occur in scattered areas, or it may 
manifest itself as a generalized process of the 
entire gastrointestinal tract. However, the 
disease is predominantly found in the ter- 
minal ileum, and only rarely in the duo- 
denum. 

A search of the literature reveals reports 
of only 25 cases in which the duodenum 
was involved. Not all the cases reported are 
described grossly or histopathologically; 
however, the clinical characteristics and the 
surgical descriptions of the pathology ap- 
pear to conform to nonspecific, granulo- 
matous, cicatrizing inflammation of the 
duodenum. 

An additional case of regional enteritis 
of the duodenum is presented below, and 
the findings in this case and in the 25 which 
were taken from the literature are shown 
in Table I. 


REPORT OF CASE 


A 46 year old married woman, seen in Emory 
University Clinic for the first time on April 30, 1954, 
con:plained chiefly of generalized right abdominal 
crainping pains and diarrhea. Twenty years earlier, 
dur ‘ng an exploratory laparotomy, performed because 


_ From the Whitehead Department of Surgery, Emory Univer- 
sity school of Medicine, Emory University, Georgia. 


203 


of lower right quadrant pain, her appendix and a 
cyst of the right ovary were removed. At this time 
the operator noted some thickening and edema of the 
wall and mesentery of the terminal ileum and later 
told the patient it was diseased. Following this opera- 
tion she had episodes of vague lower abdominal pains 
associated with diarrhea. During the next few years, 
numerous roentgenologic studies failed to reveal any 
disease of her gastrointestinal tract. In 1940, during 
a hemorrhoidectomy her sphincter was severed, caus- 
ing some fecal incontinence. In 1952, when the pa- 
tient had a complete hysterectomy because of menor- 
rhagia, the operator again noted that the wall of the 
terminal ileum was thickened and firm to palpation. 
The patient continued to have numerous episodes 
of right abdominal cramping pains associated with 
frequent loose stools. 

In February 1954, the lower right abdominal pains 
became quite severe and were sometimes followed 
by anorexia, nausea, and vomiting. She began to have 
5 to 10 loose bowel movements a day, but did not 
notice any blood in them. During the following 2 
months she lost approximately 20 pounds in weight. 
In March 1954, she began to run a temperature of 
100 to 101 degrees F. She was given various anti- 
biotics but showed no improvement. During the 2 
days before she came to the clinic, she developed 
abdominal distention and had no bowel movements. 
She complained of urinary frequency and dysuria. 

On admission to the hospital, she appeared to be 
acutely ill and showed evidence of weight loss. Her 
temperature was 102 degrees F., and her blood pres- 
sure was 115/70 millimeters of mercury. The abdomen 
was distended and tympanitic; peristalsis was hypo- 
active. Palpation revealed marked tenderness in the 
lower right quadrant with moderate muscular spasm 
in this area. Bimanual palpation disclosed a tender, 
irregular, firm, fixed mass approximately 8 centi- 
meters in diameter in the lower right quadrant. The 
laboratory data showed a hemoglobin value of 12.8 
grams per 100 cubic centimeters of blood. The sedi- 
mentation rate was 71 millimeters, and the white 
blood cell count was 18,000 with 88 per cent seg- 
mentors. Results of urinalysis and Kahn tests were 
negative. A stool specimen of watery consistency and 
grayish-green color gave a negative guaiac result. 

Roentgenograms and barium enema studies of the 
large bowel and distal small intestine disclosed a 
narrowed segment of the terminal ileum (Fig. 1). 
A diagnosis was made of regional enteritis involving 
the terminal ileum, with partial obstruction, perfora- 
tion, and abscess formation. 
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TABLE I.—REGIONAL ENTERITIS OF THE DUODENUM: KNOWN CASES 


Case Publication Age, 

No. Author dale prs. Sex 
1 Gottlieb and Alpert 1937 44 M 
2 Ragnotti 1939 50 M 
3 Guadarrama 1942 24 M 
4 Brown, S. 1945 29 M 
5 Menzel and Boving 1946 62 F 
6 Menzel and Boving 1946 30 F 
cf Janus 1948 22 M 
8 Janus 1948 31 M 
9 Hawthorne and Frobese 1949 ? ? 

10 Comfort et al. 1950 26 M 
11 Comfort et al. 1950 57 M 
12 Comfort et al. 1950 31 F 
13 Comfort et al. 1950 22 M 
14 Comfort et al. 1950 49 M 
15 Carlisle and Judd 1952 27 M 
16 Martin and Carr 1953 24 F 
17 Martin and Carr 1953 23 F 
18 Heffernon and Kepkay 1954 48 M 
19 Van Patter ef al. 1954 ? fs 
20 Van Patter ef al. 1954 
21 Van Patter et al. 1954 
22 Brown and Sims 1954 34 F 
25 Brown and Sims 1954 24 F 
24 Roberts et al. 1955 39 M 
25 Miller ef al. 1956 9 M 
26 Author 1956 46 F 


The patient was treated conservatively with anti- 
biotics, intestinal decompression, and other suppor- 
tive measures for several days. Although the mass and 
tenderness partially subsided, some evidence of in- 
testinal obstruction remained. 

On May 10, 1954, an abdominal exploration was 
performed. The proximal ileum was found to be 
dilated 2 to 3 times normal size and filled with fluid. 
A mass, palpated in the lower right quadrant, involved 
the terminal ileum. The mesentery and the ileal wall 
were thickened and firm, and the serosa had a dull 
red color. The ileum was divided 2 feet above the 
diseased segment and an end-to-side ileotransverse 
colostomy was performed. The distal cut end of the 
ileum was brought out through a stab wound in the 
lower right quadrant as an ileal fistula. The patient 
recovered from this procedure without incident. She 
was dismissed from the hospital, May 21, 1954. She 
continued to have 6 to 8 loose stools daily, but her 
appetite improved and she gained 7 pounds in weight 
during the following month. On June 10, 1954, a 
barium enema study revealed normal findings except 
for some deformity of the cecum and the ileocecal 
valve. When barium was injected into the ileal fistula, 
1 foot of ileum appeared to be normal; however, the 
remainder showed a typical “string sign’’ of regional 
enteritis (Fig. 2). No definite pelvic mass was found 
during the examination at this time. A proctoscopic 
examination revealed some fixation of the rectosigmoid 
and a small ulceration in this area, which was thought 
to be a fistula between the small bowel and the sig- 
moid. 


Assoctated disease 


Portion of duodenal al any known time—__ 


involvement Stomach Jejunum —Ilewn 
Third No Yes No 
Third No Yes No 
Not mentioned Yes 
Second and third No No No 
Not mentioned Yes 
Not mentioned a Yes . 
Third No Yes No 
Entire Yes No 
Pylorus, first and second Yes 
Second and third No Yes No 
Entire No Yes No 
Entire No Yes No 
Second No Yes Yes 
First and second No Yes No 
Second No Yes Yes 
First Yes No Yes 
Second Yes No Yes 
Entire Yes, Yes No 


Second and third 


Second and third _ Yes — 

Second and third — Yes _ 

Third No No No 
First No No Yes 
Third No Yes Yes 
Not mentioned Yes Yes Yes 
Second and third No No Yes 


The patient was readmitted to the hospital on 
June 21, 1954, and 2 days later a right colectomy 
was performed with resection of the terminal 4 feet 
of the ileum. The ileal fistula in the abdominal wall 
was taken down as the incision was made. The ileo- 
transverse colostomy was revised, and an additional 
foot of the terminal ileum was removed because of 
suspected involvement. A fistula between the loop 
of the diseased ileum and the rectosigmoid colon 
was repaired, and a proximal sigmoid loop colostomy 
was performed. The appearance of the terminal ileum 
was typical of regional enteritis (Fig. 3). Pathologic 
examination of the diseased ileum showed mucosal 
ulcerations and marked inflammation. The mesentery 
was much thicker than normal. The serosa was dull 
red and congested, with blotchy areas of hemorrhagic 
discoloration. The wall was greatly thickened and the 
lumen was narrowed. Microscopic examination re- 
vealed findings consistent with regional enteritis. ‘The 
ileocecal valve and cecum were also involved by the 
disease. 

On July 14, 1954, the sigmoid colostomy was 
closed. The patient recovered from these procedures 
without incident and was dismissed from the hospital 
on July 24, 1954. She continued to have 4 to 6 loose 
stools daily. No blood or mucus was noted. A great 
deal of her diarrhea was attributed to a relaxed 
rectal sphincter which had resulted from previous 
rectal surgery. She gained weight and in 3 months 
returned to her job. 

On November 29, 1954, she was readmitted to 
Emory University Hospital because of nausea, vomit- 
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Fic. 1. Roentgenogram of narrowed segment of ter- 
minal ileum. 


ing, weight loss, and upper abdominal pain. The pa- 
tient was placed on a soft bland diet and probanthine 
and on December 1, 1954, she was transferred to 
outpatient status and a series of tests was scheduled. 
A gastrointestinal series on December 6, 1954, re- 
vealed 2 constrictions in the second portion of the 
duodenum. The duodenum was quite narrow at these 
points (Fig. 4). The stomach and the proximal duo- 
denum were moderately dilated. It was thought that 
the patient had duodenitis or regional enteritis of the 
duodenum, which was causing the constrictions and 
duodenal obstruction. A small bowel series showed 
no recurrence of regional enteritis in the remaining 
small bowel. Results of a barium study were normal. 
In reviewing the small bowel studies made on the 
patient in May 1954, it was noted that the constric- 
tions in the duodenum were present to a lesser degree 
at that time but that the stomach was not dilated. 

‘The patient returned to work and got along fairly 
well until June 1955, when nausea and vomiting 
recurred. These symptoms became progressively worse 
and on August 10, 1955, she again entered the hospital. 
A repeat barium study of her gastrointestinal tract 
at this time showed the same type of duodenal de- 
formity seen in December; however, the constrictions 
had become even worse, resulting in almost com- 
plete obstruction. The stomach was greatly dilated 
(Fig. 5). 

On August 16, 1955, after a few days of upper 
gastrointestinal decompression, an abdominal explor- 


Fic. 2. “String sign” indicating regional enteritis in 
ileum. 


ation was performed. The stomach was markedly 
enlarged. Examination of the first portion of the duo- 
denum revealed scarring suggestive of an old ulcer 
in this area. A rubbery thickening was palpated in 
the second portion of the duodenum and the lumen 
was found to be almost completely constricted at this 
point. Several centimeters distal to it a second con- 
striction was found. This portion of the duodenum 
was not completely freed up; the duodenum was 
not opened and no biopsy was made. Examination 
of the remainder of the small bowel revealed no other 
evidence of recurrent regional enteritis. A diagnosis 
of regional enteritis of the duodenum was confirmed. 
A vagotomy and posterior gastrojejunostomy were 
performed. The patient had an uneventful post- 
operative course. 

On September 22, 1955, additional barium studies 
of the upper gastrointestinal tract revealed that the 
posterior gastroenterostomy was functioning well 
(Fig. 6). The two constricted areas in the duodenum 
were less marked. At this time the patient was toler- 
ating her diet, gaining weight, and had returned to 
her job. She still had 4 to 6 loose bowel movements 
daily. 

When the patient was last seen on January 10, 
1957, she had no serious complaints and was free 
of abdominal discomfort. She had regained normal 
weight. During the last 2 months, she had averaged 
1 to 2 bowel movements daily and these were of 
normal consistency. 
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Fic. 3. Segment of terminal ileum with characteristic 
lesions of enteritis. 


DISCUSSION 


The etiology of regional enteritis of the 
duodenum, as well as that involving the 
remaining small bowel, stomach, and colon, 
remains obscure. Pathologic changes in the 
duodenum are similar to those found in other 
affected areas of the gastrointestinal tract. 

Comfort, Weber, Baggenstoss and Kiely 
in 1950 reported four outstanding clinical 
features of the disease: (1) continuous or 
intermittent upper abdominal distress in- 
tensified by taking food and characterized 
by weight loss, weakness, nausea, and vomit- 
ing; (2) episodic and steatorrheal diarrhea; 
(3) gastric retention; (4) signs and evidence 
of decreased absorption, characterized by 
macrocytic anemia, lower concentration of 
serum protein and of serum calcium, and a 
flat glucose tolerance curve. Many of these 
findings are also seen in patients with high 
intestinal obstruction from other causes. — 

The history of upper gastrointestinal symp- 
toms in cases reported in the literature 
ranged from 2 years in 5 patients to 1 month 


Fic. 4. Barium study of duodenum, showing 2 con- 
strictions in second portion, with proximal dilatation. 


in 1 patient, with an average duration of 1 
year. Symptoms at first were mild, then 
progressed to those characteristic of complete 
upper gastrointestinal obstruction. The early 
symptoms sometimes simulated those of pep- 
tic ulcer. 

In only 2 instances (Cases 19 and 22) 
was the disease process known to be limited 
to the duodenum. In all other patients, as- 
sociated lesions preceded the duodenal in- 
volvement, were found concurrently, or de- 
veloped later. When the disease was limited 
to the duodenum, the patient’s initial com- 
plaint was epigastric or periumbilical pain 
and diarrhea. The pain is described as 
insidious, intermittent, and cramping. I\ is 
usually worse following meals; although a 
few patients early in the disease obtained 
some temporary relief from food and ant- 
acids. Most of the patients gave histories 
of epigastric discomfort with gas, crams, 
nausea, and vomiting after meals. A maj«r- 
ity of the patients complained of mild to 
severe diarrhea. The character and seve ty 
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Fic. 5. Roentgenogram which demonstrates dilated 
stomach. 


of diarrhea depended on the extent to which 


the jejunum and ileum were involved. In 


patients in whom the disease was limited 
to the duodenum and proximal jejunum, 
the diarrhea decreased after low gastro- 
jejunostomy was performed. In our patient, 
the diarrhea diminished strikingly several 
months after gastrojejunostomy and vagot- 
omy. Patients who continued to have severe, 
watery, and bloody diarrhea had a poor 
prognosis. In most of them the disease de- 
veloped elsewhere and in some, it had a 
terminal course. 

A history of previous regional enteritis in 
the jejunum or ileum is of great value in 
the diagnosis of the disease in the duode- 
num. 

During the early stages of the disease, 
roentgenograms may show only a disturbed 
motility in the duodenum. Later, various 
de!ormities of the duodenum become evi- 
derit, followed by constriction which may 
caiise complete obstruction. Peristalsis may 
be diminished or absent. Irregularities in 
th mucosal pattern or even its complete 


Fic. 6. Barium studies following posterior gastrojeju- 
nostomy and vagotomy. 


loss are noted. The disease may skip some 
areas, and the transition from normal to 
abnormal mucosa may or may not be sharply 
delineated. ‘There may be one or more small 
areas of constriction, sometimes with a 
“string sign.” Proximal dilatation depends 
on the degree of obstruction; in most of the 
patients discussed here the proximal duo- 
denum and stomach were markedly dilated. 
Gastric retention is evident. Internal fistulas 
may be found. Small bowel series and ad- 
ditional barium enema studies of the ter- 
minal ileum should always be performed to 
determine if any of the remaining bowel is 
involved by the disease. Repeated x-ray 
studies may be necessary for diagnosis during 
the early stage of the disease. 

Regional enteritis of the duodenum has 
been treated in several ways. In some of the 
reported cases no direct attack or shunt 
procedure was attempted. Deep x-ray ther- 
apy, duodenojejunostomy with or without 
resection, and anterior or posterior gastro- 
jejunostomy with or without vagotomy have 
been used. Although the series of cases 
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TABLE II.—TREATMENT USED IN REGIONAL ENTERITIS OF THE DUODENUM 


Case 
No. Treatment Results 
1 Exploratory laparotomy only No follow-up 
2 Posterior gastrojejunostomy Two months later, disease recurred at stoma. Resection of proximal jejinum 
and low gastrojejunostomy. Immediate results good. Only a few months’ 
follow-up 
3 Resection of distal duodenum and proximal Good. Follow-up, 4 years 


jejunum, with duodenojejunostomy 
4 Roentgen treatment, no surgery 
5 None—diagnosis made at autopsy 
6 Exploratory laparotomy 
7 Low posterior gastrojeyunostomy* 
8 Low posterior gastrojejunostomy 


Three years’ follow-up. Good condition. Deformity of duodenum remained 


Follow-up, 1 month. Fair 
No follow-up 
No follow-up 


9 Posterior gastrojejunostomy Follow-up, 10 years. Complete relief of symptoms 

10 Low posterior gastrojyejunostomy Follow-up 15 years. Good results 

11 Low posterior gastrojejunostomy Few months’ follow-up. Continued to have diarrhea 

12 Exploratory laparotomy Died 1 year later of extensive disease process 

13 Posterior gastrojejunostomy Fair for 3 years, then died of extensive disease involvement 

14 Posterior gastrojejunostomy Three years follow-up. Fair except for diarrhea 

15 Posterior gastrojejunostomy Fair for 2 years, then developed jejunitis. Subtotal gastrectomy with 
resection of proximal jejunum. One year later patient developed 
disease of entire bowel and died 

16 Observation—no surgery Died a few months later of regional enteritis 

17 Exploratory laparotomy Fair for 1 year follow-up 

18 Resection of distal duodenum with Resection of proximal jejunum 5 days P. O. because of hemorrhage— 

duodenojejunostomy died 3 days later 

19 Gastroenterostomy Fair health for 8 years’ follow-up 

20 Gastroenterostomy Fair health for 20 years’ follow-up 

21 Gastroenterostomy Follow-up, 5 years. Gastric resection in 2 years; exploration in 5 years, 
revealing involvement of jejunum—followed by death from peritonitis 

22 Duodenojejunostomy Asymptomatic for 2% years’ follow-up 

23 Posterior gastrojejunostomy Uneventful for 2 years’ follow-up. Diarrhea 

24 Low anterior gastrojejunostomy Fair for 8 months’ follow-up. Bouts of nausea and vomiting 

25 Gastroenterostomy (with appendectomy and __ Follow-up, 2 years. Relatively few gastrointestinal symptoms 


excision of Meckel’s diverticulum) 
26 Posterior gastrojejunostomy. Vagotomy 


*Below diseased jejunum. 


discussed here is small, some conclusions can 
be drawn in regard to treatment (Table II). 

Exploratory laparotomies with no further 
procedures were performed on 4 patients 
(Cases 1, 6, 12, and 17). In patients like 
these in whom short circuit procedures can- 
not be performed, the outlook is poor. 

A 29 year old patient (Case 4), who showed 
roentgenologic evidence of disease of the 
duodenum 4 years after resection of his ter- 
minal ileum because of regional enteritis, 
improved with deep x-ray therapy. He 
gained 35 pounds in weight, and was able 
to return to work. After 2 years the patient 
continued to do well, although roentgeno- 
grams showed persistent deformity of the 
duodenum. 

Another patient (Case 22) was treated 
by an anticolic side-to-side duodenojejunos- 
tomy, using the second portion of the duo- 
denum, since the disease was limited to the 
third portion. She was still asymptomatic 


Follow-up, 134 years. Good—asymptomatic 


21% years after her operation. This procedure 
is not recommended because of the pos- 
sibility that the disease process may involve 
the rest of the duodenum. In 2 patients 
(Cases 3 and 18), the distal duodenum and 
proximal jejunum were resected and a duo- 
denojejunostomy was performed with good 
results in Case 3. In Case 18, the patient 
developed hemorrhages which necessitated 
surgical intervention and the patient died 
3 days later. 

Fourteen patients were treated by gastro- 
jejunostomy with variable results, as shown 
in Table II. 

Two patients were treated by posterior 
gastrojejunostomy and vagotomy (Cases 23 
and 26). At operation, the terminal ileum 
was also found to be involved in Case 23. 
This patient was followed-up for 2 years 
and she did well except for occasional diar- 
rhea. Roentgenograms showed no remurk- 
able progression of the disease in the ‘er- 
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minal ileum. In the author’s patient (Case 
26), the terminal ileum was resected because 
of regional enteritis 1 year before she was 
treated for the duodenal disease. She con- 
tinued to have diarrhea for 6 months after 
gastrojejunostomy with vagotomy. Subse- 
quently, however, her diarrhea cleared, her 
appetite improved and she regained her 
normal weight. She became able to work 
without difficulty. 

When possible, a posterior gastrojejunos- 
tomy plus vagotomy seems to be the treat- 
ment of choice. In patients with extensive 
disease of the stomach and jejunum, or both, 
a short circuit procedure is not possible. 
Deep x-ray therapy might be considered in 
those cases. If the proximal jejunum is the 
only other area involved, a low gastro- 
jejunostomy is indicated. 


CONCLUSIONS 


1. Twenty-five cases of regional enteritis 
involving the duodenum reported in the 
literature are reviewed and another case is 
added. 

2. Regional enteritis of the duodenum 
should not be permitted to go unrecognized 
or be labeled as a functional disease. The 
possible presence of this disease should be 
kept in mind during the differential diagno- 
sis of obstructing lesions of the duodenum. 

3. Duodenitis may be an isolated part of 
the entity, regional enteritis; it may develop 
into a generalized form; or it may occur 
months to years before or after regional 
enteritis is found in the small bowel or 
stomach. 

4. A preoperative diagnosis of regional 
enteritis of the duodenum should always be 
considered if upper gastrointestinal symp- 
toms develop after a diagnosis of regional 
entcritis elsewhere has been made, or in the 
presence of any obstructing lesion of the 
small bowel. 


5. The roentgenologic findings and clinical 
course are discussed. 

6. The surgical treatment of choice in a 
patient with advanced regional enteritis of 
the duodenum, if the stomach and major 
portion of the jejunum are not involved, 
appears to be a posterior gastrojejunostomy 
plus vagotomy. 

7. Longer follow-ups on known patients 
and experience with additional cases are 
needed to provide data for further evaluation. 
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THE DIMENSIONAL INTERRELATIONSHIPS OF THE 
MAJOR COMPONENTS OF THE HUMAN 


TRACHEOBRONCHIAL TREE 


JOHN E. JESSEPH, M.D., and K. ALVIN MERENDINO, M.D., F.A.C.S., Seattle, Washinyton 


IN AN EARLIER REPORT from this laboratory, 
Kiriluk and Merendino! preliminarily sum- 
marized some of the data obtained from an 
autopsy study of the upper tracheobronchial 
tree. One hundred and thirty-six bodies of 
both sexes were studied with respect to the 
lengths and diameters of the trachea and 
main bronchi. The data reported did not 
represent a detailed analysis of the measure- 
ments taken. 

Accurate anatomic knowledge is of im- 
portance not only in problems of resection 
and reconstruction of the tracheobronchial 
tree, but is useful in other areas as well. 
Aside from pure anthropometry, such infor- 
mation has potential application to studies in 
pulmonary physiology and anesthesiology. 
If certain critical dimensions and their inter- 
relationships are known, and further if they 
can be used as a basis for prediction, many 
problems in the areas mentioned can be 
more precisely defined for study. Of course, 
there is a certain general interest in knowl- 
edge of measurements of the human body 
for its own sake. 


GENERAL CONSIDERATIONS 


The initial report of Kiriluk and Meren- 
dino dealt with the averages of both di- 
ameter and bronchial lengths without con- 
sidering the distribution of the individual 
measurements, or the possibility of interre- 
lation of the individual dimensions. The 
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present analysis of the original data was in- 
tended to determine two things: (1) whether 
or not the dimensions of the component di- 
visions of the tracheobronchial tree have 
any constancy of relationship one to another, 
and (2) whether or not any of the dimen- 
sions, or any combination thereof has a cor- 
relation with any other bodily parameter, 
such as race, height, and sex. 

It was found that measurements were not 
complete for such a study in all of the 136 
bodies originally studied. This analysis is of 
only 57 bodies (21 male and 36 female) in 
which measurements were detailed. The 
males ranged from 46 to 83 years of age, 
averaging 67 years while the females ranged 
in age from 13 to 82 years, averaging 73 
years. All measurements were obtained from 
fresh bodies at autopsy by coronal section of 
the trachea and bronchi, removing the ven- 
tral half, and measuring the lengths and di- 
ameters of the dorsal portion in situ. Measure- 
ments were taken to the nearest 1 milli- 
meter, and therefore can be expected to have 
a corresponding two-place accuracy when 
expressed in centimeters. 


ANALYSIS OF DATA 


Component dimensions. Trachea.—Tracheal 
diameter was measured just proximal to the 
bifurcation. In 21 male bodies, there was 
found an average tracheal diameter of 2.2 
centimeters with a range from 1.5 to 2.7 
centimeters. The standard deviation of the 
mean? is 0.26 centimeter. In the 26 female 

*Standard deviation was calculated using the for nula 
S.D. = NEY where x is the sum of the squared differ nces 


from the mean of the individual observations, and N i the 
number of observations. 
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| AVERAGES: S.0. 
| -- Males-2.2 cm. Males -0.26 cm. 
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DIAMETER IN CENTIMETERS 


Fic. 1. The distribution of tracheal diameters from 21 
male and 36 female bodies. 


bodies, the average diameter was found to 
be 1.7 centimeters, with a range of from 1.3 
to 2.5 centimeters, the latter being an ex- 
ceptional extreme. The standard deviation 
of the mean (S.D.) for this group is 0.22 
centimeter (Fig. 1). It is interesting to ob- 
serve the rather wide variation in each sex. 
The magnitude of the standard deviations 
indicates good reliability of the mean, de- 
spite the rather small numbers of observa- 
tions. 

Main bronchi.—In Figure 2 are shown the 
distributions of the individual diameters of 
the right main bronchi of the 21 male and 36 
female cadavers. The range for the males is 
1.2 to 2.1 centimeters, with an average of 1.7 
centimeters. For the females, the range is 
similar, being 1.1 to 2.0 centimeters, with 
an average of 1.5 centimeters. The standard 
deviations for these two means are respec- 
tively, 0.21 centimeter and 0.18 centimeter, 
again indicating quite good reliability. 

The diameter of the left main bronchus 
in the two groups has the following charac- 
teristics: males, range from 1.0 to 1.8 centi- 
meters, average 1.5 centimeters; females, 
range from 0.9 to 1.5 centimeters. The stan- 
dard deviations for the two groups are re- 
spectively 0.19 and 0.13 centimeter. Figure 
3 shows these data graphically. 

‘Vhere is a great deal more variation in the 
lenzths of the main bronchi than in their 
diameters. The measurement of lengths was 
coiplete in all of the 136 bodies originally 
stulied, and the results are shown in sum- 
m:ry in Figures 4 and 5. Note that there is 
ne ‘rly a five-fold variation in length of the 
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DIAMETER IN CENTIMETERS 


Fic. 2. The distribution of right main bronchial di- 
ameters from 21 male and 36 female bodies. 


right main bronchus in 79 male bodies, and a 
similar variation is found in the 57 female 
bodies. The length of the left main bronchus 
is also widely variable and inconstant within 
the two groups. Further, the large standard 
deviations found for the distribution of each 
of the four measurements would indicate 
that the mean has little value as a measure of 
prediction of any individual measurement. 

Interdimensional relationships. Even though 
the individual variations in tracheal and 
bronchial diameter and length are great, 
there is a greater tendency to a high degree 
of interdimensional correlation of measure- 
ment in any one individual tree. For ex- 
ample, when the diameter of either of the 
main bronchi is compared by ratio to that of 
the trachea (i.e., bronchial diameter to 
tracheal diameter) the ratio is found to be 
remarkably constant. In the 21 male bodies, 
the following were found: ratio of the right 
bronchus to trachea = 0.69, range of 0.59 to 
0.84, S.D. of 0.06. In the 36 female bodies, 
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BRONCHIAL DIAMETER IN CM. 


Fic. 3. The distribution of left main bronchial di- 
ameters from 21 male and 36 female bodies. 
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Fic. 4. The distribution of right main bronchial lengths 
from 21 male and 36 female bodies. 


the corresponding relationships were: right 
bronchus to trachea=0.83, range 0.70 to 
0.94, S.D. of 0.06; left bronchus to trachea 
=().68, range 0.50 to 0.93, S.D. of 0.08. The 
next interdimensional comparison made was 
that between the right and left main bronchi. 
In Figure 6 are plotted (for both sexes) the 
diameters of right and left main bronchi. It 
will be seen that the relationship is linear, 
although not exact, and that each group of 
observations /ends to linearity rather than 
randomness. To extend the interdimensional 
correlations further, the sums of the di- 
ameters of the main bronchi were related to 
the tracheal diameter for each group. The 
comparison is graphically shown in Figure 
7; here again, there is a marked tendency 
toward linear relationship. From this ob- 
servation it follows that the sum of the cross- 
sectional areas of the two main bronchi is 
approximately equal to the cross-sectional 
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Fic. 6. Right main bronchial diameter plotted against 
left main bronchial diameter for the 21 male and the 
36 female bodies. Note the tendency to a direct linear 
relationship. 
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Fic. 5. The distribution of left main bronchial lengths 
from 21 male and 36 female bodies. 


area of the trachea. Such is the case, and in 
Figure 8 the individual area computations 
are plotted for each group. Again, there is 
not a precise linear relationship, but as in 
many, if not all anatomic measurements, an 
exact correlation could hardly be expected. 
This relationship is expressed simply and 
diagrammatically in Figure 9. Note that the 
total variation of this correlation is only 14 
per cent, so that any single observation varies 
merely plus or minus 7 per cent from the 
mean. 

Although the two main bronchi present a 
combined area equal to that of the trachea, 
it is not possible to demonstrate a similar re- 
lationship between either main bronchus 
and its subdivisions. For example, the com- 
bined cross-sectional area of the two main 
divisions of the right main bronchus greatly 
exceeds that of the main bronchus itself. 
This is true for the left main bronchus as 
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SUM OF RMB. AND LMB. DIAMETERS 


Fic. 7. The sum of the diameters both right and left 
main bronchial diameters are plotted against trac|.cal 
diameters for the 21 male and 36 female bodies. The: « is 
a strong tendency to a direct linear relation. 
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well. When the subdivisions of a lobar bron- 
chus are compared to the parent, the dis- 
parity is even greater. Thus, even though 
the trachea and main bronchi have a dis- 
tinct tendency to close interrelation with 
respect to diameter and cross-sectional area, 
the distal relationships are not as simple. 
Possibly, if the volume of lung substance 
could be ascertained for each branch of the 
lobar bronchus, and thus an accurate idea 
obtained of total air flow through each, some 
closer interrelationship might possibly be 
defined. 

Extrapulmonary relationships. —It would 
seem unlikely, a priori, that the dimensions 
of the components of the tracheobronchial 
tree would have any regular correlation with 
certain other bodily parameters, such as 
height, weight, and race. Correlations were 
attempted in all the 58 bodies, but none 
were found. 

Specifically, it was not possible to relate 
any tracheobronchial dimension or com- 
bination thereof to height, body weight, or 
age. Possible racial differences could not be 
evaluated, since there were only a few non- 
Caucasian bodies in the series. 


DISCUSSION 


Obviously, any study intended to relate 
the dimensional characteristics of the com- 
ponent parts of the tracheobronchial tree to 
its function would suffer if carried out solely 
in cadavers. The present study was intended 
primarily to define more exactly some of the 
interrelationships of the normal human 
tracheobronchial system, so as to provide a 
more sound basis for certain surgical pro- 
cedures. Specifically, it is to be hoped that 
planned excisions and reconstruction of the 
major bronchi might hereby be facilitated. 
If we could know in advance, with any rea- 
sonable degree of accuracy, the probable 
diameters of any one individual’s bronchi, a 
reconstruction could be better planned to 
resiore near-normal bronchial diameter, 
length, and contour. 

herefore, there is a practical aspect to the 
int-rrelationship of the trachea and main 
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Fic. 8. This figure shows the relationship between the 
cross-sectional areas of the trachea and main bronchi 
for the 57 bodies. This is an obvious consequence of the 
diametric correlation shown in Figure 7. 


bronchi. ‘The diameter of the trachea is fre- 
quently measurable on an ordinary chest 
film and, of course, readily determined by 
planigraphy; often the major bronchi as well. 
If all are readily measurable no serious 
problem exists. However, with only the 
measurement of the trachea available, by 
simple computation based on the interrela- 
tionships described, the diameters of the 


Trachea 


A=B+C (47%) 


Fic. 9. Diagrammatically, the interrelationship of the 
cross-sectional areas of the trachea and bronchi can be 
expressed as above: A is the cross-sectional area of the 
trachea, B is the cross-sectional area of the right main 
bronchus, and C is the cross-sectional area of the left 
main bronchus. 
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bronchi can be cetermined and with con- 
siderable accuracy. 

It is interesting to note that the trachea 
and main bronchi are so closely related in 
terms of their cross-sectional areas. One is 
tempted to speculate that this fact has deep 
biologic and physiologic significance. If 
there is any relationship between the di- 
ameter of the bronchi and the quantity of air 
that they can carry to the alveoli, the re- 
lationship may well have significance. Such 
interpretations must await the fruition of 
effort extended by the pulmonary physiol- 
ogists. 


SUMMARY AND CONCLUSIONS 


1. A detailed autopsy study of the trac /ieo- 
bronchial tree was carried out in 21 inale 
and 36 female cadavers. 

2. Analysis of measurements taken o/ the 
major components of the tracheobronchial 
tree indicate that there are certain positive 
individual and group correlations of size be- 
tween these components. Specifically, there 
is a direct correlation between the diameters 
of the trachea and main bronchi, and as a 
result, between their cross-sectional areas. 

3. The possiblesignificance and application 
of these observations are briefly considered. 
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IN} RADUCTAL PAPILLOMA OF THE BREAST 


JAMES W. HENDRICK, M.D., Tuscaloosa, Alabama 


DisCHARGE FROM THE NIPPLE is frequently en- 
countered in the management of diseases of 
the mammary gland. Recognition and proper 
interpretation of the various forms of nipple 
discharge as distinct physiologic or patho- 
logic entities guide the physician in the treat- 
ment of this problem. Only physiologic 
changes associated with lactation are normal; 
others are indicative of either a hormonal or 
pathologic process in the mammary gland. 

The purpose of this discussion is to present 
the findings in 208 patients with intraductal 
papilloma observed between the years 1933 
and 1951. This report includes clinical his- 
tory, operative and pathologic findings, and 
therapy administered with follow-up reports 
on 92 per cent of the patients. The survey was 
undertaken to determine if intraductal papil- 
loma is associated with malignant disease 
and if a patient with papillary cystic disease 
of the breast shows a greater tendency to de- 
velop carcinoma than a normal individual. 
It is shown in this group of patients followed 
up for a period of from 5 to 18 years that 
there is no greater likelihood of patients with 
intraductal papilloma developing carcinoma 
of the mammary gland than a like number of 
women in the same age range without intra- 
ductal papilloma. 

There is a wide divergence of opinion as to 
the significance and treatment of intraductal 
papilloma. Cheatle and Cutler presented 
histologic evidence to support their conten- 
tion that benign intraductal papilloma may 
develop into carcinoma and these authors 
advocated simple mastectomy as the treat- 
ment of choice for this disease. Gray and 
Wood reported simple mastectomy per- 
formed on 76 patients who had benign intra- 
ductal papilloma with bloody nipple dis- 
charge. In 118 other patients with bloody 
ni} ple discharge a diagnosis of malignant 
papilloma was made based on microscopic 


findings; 44 of these 118 patients had grade I 
carcinoma. 

Estes and Phillips reviewed the findings in 
87 patients with intraductal papilloma and 
were of the opinion that simple mastectomy 
was the treatment of choice. No patient in 
their series of cases was known to have devel- 
oped carcinoma following operation. Kil- 
gore, Fleming, and Ramos stated that of 79 
patients with papillary disease of the breast, 
6 were also found to have carcinoma. These 
authors suggested that any woman, 40 years 
of age or older, who had a blood-containing 
discharge from the nipple should be advised 
to accept mastectomy. 

Contrary to these views, J. C. Bloodgood 
(3, 4), one of the early astute scholars of 
breast neoplasms, regarded intraductal pap- 
illoma as a relatively innocuous lesion and 
did not believe it to be precancerous. It was 
his teaching that a serosanguineous or bloody 
discharge from the nipple was ordinarily due 
to intraductal papilloma and not to carci- 
noma; he found that bloody nipple discharge 
was present in only 1 per cent of carcinomas 
of the breast. Bloodgood’s succinct remark 
was that simple mastectomy was too radical 
for benign breast lesions and inadequate for 
malignant tumors; he advised local excision 
of intraductal papilloma. 

Adair, who has had extensive experience 
in surgical problems of the mammary gland, 
reported that during an 8 year period he 
observed 416 cases of papillomatosis of the 
breast, many of which had a precancerous 
appearance but none of which developed 
into cancer. Adair contended that: (1) papil- 
lomatosis is not a precancerous lesion; (2) 
the appearance of precancerous attributes in 
the papilloma is a false appearance; and (3) 
the generally accepted and established view- 
point that papillomas develop into cancer is 
false. It was his contention that intraductal 
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TABLE I.—TYPES OF NIPPLE DISCHARGE IN 1,361 LESIONS OF THE BREAST 


Total 
Diagnosis cases Whitish Brownish 

Intraductal papilloma..... 208 20 
Cystic disease... 484 24 38 
Fibroadenoma........... 104 8 13 
Sclerosing adenosis....... 38 4 14 
Ectasia of the ducts (come- 

domastitis or plasma cell 

12 2 3 
Chronic abscess.......... 41 4 8 
1361 62 124 


papilloma is a benign lesion and remains so; 
further, that those patients with bleeding 
nipple with carcinoma as the cause of the 
bleeding had carcinoma in the beginning 
which did not develop from a previously 
benign papilloma. He disagrees with those 
pathologists who state they can trace the 
steps in the development of carcinoma from a 
benign intraductal papilloma; he stated that 
mutilating surgery is absolutely unnecessary 
in intraductal papilloma. 

Hertzler, in a review of surgical pathology 
of the mammary gland, stated that intra- 
cystic papillomatous tumors of the breast are 
either benign or malignant. Those which 
began as benign lesions remain so and those 
which are malignant do not have their origin 
in a benign lesion. 

A. P. Stout stated that much of the intra- 
ductal hyperplasia associated with cystic dis- 
ease is of the papillary or cribriform variety 
but of microscopic proportion so its existence 
cannot be detected clinically. However, 
when it reaches macroscopic proportion it 
involves especially the ducts in the area of the 
areola, is usually palpable, and is called 
intraductal or intracystic papilloma. It was 
found to be associated with a bloody dis- 
charge from the nipple in 85 per cent of the 
patients; when the intraductal papilloma 
was in the periphery of the breast, only 35 
per cent had nipple discharge. Stout, in his 
experience of 45 years as a pathologist, had 
seen only 1 case in which he thought carci- 
noma might have developed from a benign 
intraductal papilloma. 

Haagensen, Stout, and Phillips (11) found 
discharge from the nipple in only 1.3 per cent 


Brownish Serosan- Total No. +f cases 
green Serous guineous Bloody with discharge 

28 12 44 146 240 
13 10 69 

66 128 

8 29 

6 24 
14 18 

9 18 39 

131 43 36 156 


of early carcinomas of the breast and stated 
that intraductal papilloma is definitely not a 
precancerous lesion and should be treated by 
local excision, not simple mastectomy. 

The 208 cases of intraductal papilloma in 
the present report include only those patients 
with serosanguineous or bloody discharge 
from the nipple demonstrated by the pres- 
ence of red blood cells on microscopic exam- 
ination. The patient who had completed a 
term pregnancy or miscarriage within 2 
years or those who had received recent 
trauma to the breast are not included. 
Neither does this report include those pa- 
tients who had infections, eczema of the 
nipple, Paget’s disease, or a discharge origi- 
nating from the surface of the nipple proper. 
Other types of nipple discharges, i.e., whit- 
ish, brownish, brownish-green, chocolate, or 
yellow, as a rule, are indicative of other 
breast abnormalities. 

Not infrequently any discharge from the 
nipple is interpreted by the patient to be a 
bloody discharge. Grossly, brownish-green 
or chocolate color discharges, when dry, 
may have the appearance of serosanguineous 
or bloody discharge but on microscopic ex- 
amination are found to contain crystals, 
desquamated lining cells, cell debris, or pus 
cells with an absence of red blood cells. Sixty 
patients in this group had brown, brownish- 
green, or whitish discharge from one or oth 
nipples in addition to serosanguineous or 
bloody discharge. 


INCIDENCE 


During a period of 18 years, 208 pati: nts 
with intraductal papilloma were encount: red 
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in 1.361 patients who had operative proce- 
dures performed on the mammary gland. 
The presenting symptom in most of these 
patients was serosanguineous or bloody dis- 
charge from the nipple (Table I). During 
the Jatter years of this period of observation 
there was a greater frequency of patients pre- 
senting themselves for examination with var- 
ious types of nipple discharge than in the 


_. earlier years. This fact is believed to be due 


to the instructive work carried on by several 
agencies distributing information on the 
problem of cancer control. 

There was wide variation in the ages of the 
patients with intraductal papilloma. The 
youngest patient in this group was 17 years 
of age and 2 patients were over 80 years of 
age. The greatest incidence occurred be- 
tween the ages of 30 and 50 years which is 
approximately 5 years younger than the 
average age of 452 patients with primary 
carcinoma of the breast observed by the 
author during the same period (Table II). 
There was no appreciable race predilection. 

Twelve patients developed intraductal 
papilloma in both breasts. Three of these 
were present bilaterally when first observed; 
9 developed a second lesion in the opposite 
breast from 2 to 16 years later. Three other 
patients developed a second intraductal pap- 
illoma in another quadrant of the same 
breast after a period of 5 to 14 years. Haagen- 
sen, Stout, and Phillips (11) have stated that 
bilateral benign papillary disease of the 
breast is rarely observed. 


CLINICAL MANIFESTATIONS 


Nipple discharge. The most frequent pre- 
senting symptom of intraductal papilloma is 
a spontaneous, serosanguineous or bloody 
discharge from the nipple. This occurred in 
190, or 91 per cent, of the patients in this 
series. All of the 157 patients in whom the 
intraductal papilloma was observed in the 
areolar area of the breast had nipple dis- 
churge (Table III). Of the 51 patients in 
whom the lesion was observed in the periph- 
er\ of the breast, only 33, or 64 per cent, had 
ser \sanguineous or bloody nipple discharge. 
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TABLE II.—AGE OF 208 PATIENTS WITH INTRA- 
DUCTAL PAPILLOMA AND BLEEDING NIPPLE 
No. of Per cent of 


Ages, years patients total 


In most of these patients the bloody dis- 
charge was intermittent at first; after a 
period of time it became more frequent, and 
in 38, or 19 per cent, there was bleeding from 
the nipple daily when the patient presented 
herself for examination. 

A number of very observing women made 
self-examinations of their breasts after the 
first observation of bloody discharge from the 
nipple and found a small tumor which was 
usually situated in the areolar area. Slight 
pressure over the tumor would produce a dis- 
charge of bloody material. These patients 
further observed that there was slight pain, 
tenderness, or tingling in the breast when the 
tumor was present and by applying pressure, 
blood was discharged from the nipple which 
relieved these symptoms. 

There are approximately 20 lacteal ducts 
opening into the nipple surface. The arrange- 
ment of the orifices of the ducts corresponds 
to the areas of the breast parenchyma which 
each drains. By producing point pressure 
over the tumor, when present, for example 
at 6 o’clock, resulting in a bloody discharge 
from the nipple, it is established that an intra- 
ductal papilloma is located in the area 
drained by the duct leading to the nipple at 
6 o’clock. Slight pressure over any area of the 
breast will produce a discharge, when pres- 
ent. Pressure should not be exerted suffici- 


TABLE III.—LOCATION OF TUMOR IN BREAST IN 
RELATION TO NIPPLE DISCHARGE 
Central Peripheral Total 


No. of patients with serosanguine- 

ous or bloody nipple discharge. 157 33 190 
Per cent of total with nipple dis- 
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_Normal lacti-~ 
ferous ducts 


Dilated duct contain- 
ing popilloma 


Intraductile papillorna 


Fic. 1. A, Dilated duct containing intraductal papil- 
loma. Serosanguineous or bloody discharge from the nip- 
ple is the most constant symptom of this disease. B, A small 
fragile papilloma is attached to the wall of the dilated 
duct and may grow several centimeters along the duct 
channel. 


ently to produce trauma which could act as a 
means of disseminating cancer cells into the 
lymphatics or blood stream as cancer emboli 
in case malignancy is present. Haagensen 
(10) suggests that moistening the surface of 
the nipple may assist in eliciting a discharge 
and localizing the area of breast containing 
the intraductal papilloma (Table IV). 
Tumor. A tumor mass was observed in 96, 
or 47 per cent, of the patients who presented 


TABLE IV.—DURATION OF SYMPTOMS OF 208 
PATIENTS WITH INTRADUCTAL PAPILLOMA 
No. of Per cent of 


Duration of nipple discharge patients total 


TABLE V.—CLINICAL MANIFESTATIONS 208 
PATIENTS WITH INTRADUCTAL PAPILLOMA 
No. of Per cent of 


Symptoms patients total 
Serosanguineous or bloody nipple discharge. 190 1 
32 16 
Pain and/or tenderness.................. 41 20 
Signs of inflammation..................6 18 9 


themselves because of bloody nipple dis- 
charge. Most frequently the tumor miss js 
small, seldom over 4 centimeters in diancter, 
It presents itself as a linear thickening usu- 
ally in the areola; in 51 patients it was in the 
periphery of the breast. In 3 patient: the 
tumors were 7 to 10 centimeters in dian:cter, 
It is not infrequent to observe intraductal 
papillomas which extend within the duct for 
several centimeters and occasionally may 
present themselves at the nipple surface as a 
granulating lesion. 

Twenty-two patients had deformed nipples 
produced by the tumor. In 14 of these there 
was slight retraction of the nipple; in 8 there 
was a fullness produced by the distended 
duct which resulted in a disturbance of the 
contour of the nipple. 

Twenty-four patients with definite pal- 
pable tumors had dimpling or retraction of 
the skin. In 16 the lesion was located in the 
periphery of the breast and in 8 it was in the 
areolar area. The retraction of the skin was 
not as marked as observed in carcinoma but 
appeared only as slight dimpling observed 
when the patient’s arms were elevated or 
when other movements were utilized to dem- 
onstrate skin retraction or dimpling. 

Pain and inflammation. Forty-one, or 20 per 
cent, of the patients complained of pain or 
tenderness in the breast involved by the in- 
traductal papilloma. In 6 there was evidence 
of associated inflammation when the patient 
was first observed. The involved area of the 
breast had been incised and drained else- 
where in 3 of these. After the symptoms of 
inflammation subsided there was recurrence 
of nipple bleeding. Twenty-six patients had a 
history of recurrent bouts of inflammation 
with increased temperature, pain, and red- 
ness of the involved area of the breast (Table 
V). 

Pathology. Intraductal papilloma or benign 
papillomatous disease is an encapsulated 
growth arising from proliferation of the «uct 
epithelium. The papilloma projects into the 
lumen of a dilated duct, which frequent vy is 
filled with a serosanguineous or bloody fl::id, 
to produce a cystic tumor (Fig. 1). Wen 


bloo« 
come 
they 
ti 
te 
ff cent 
the 
B 3 M 
cons 
cells 
a 4 one 
pap’ 
4). 
colu 
sma 
case 
3 forn 
rise 
(Fig 
lom 
ext 
blo 
wh« 
tot 
late 
tio 
yee 
ah 
per 
pe 
we 
ty] 
gr. 
In 
fic 
4 th 


Hendrick: INTRADUCTAL PAPILLOMA OF BREAST 219 


blood is present, the dilated duct or cyst be- 
comes a bluish or purplish color. Most intra- 
ductal papillomas are microscopic in size; 
they may be a few millimeters to 8 to 10 
centimeters in length and occur more fre- 
quently in the collecting ducts within 6 to 8 
centimeters of the nipple. When the papil- 
lomatous disease is located in the periphery 
of the breast a palpable tumor is usually 
present which is represented microscopically 
by multiple papillary processes occurring in 
the ducts (Figs. 2 and 3). Asolitary papilloma 
may extend along a dilated duct for several 
centimeters or multiple papillomas may fill 
the duct to produce a multilocular cyst. 

Microscopically, intraductal papilloma 
consists of proliferation of duct epithelial 
cells supported on a vascular stalk usually 
one or two layers in thickness as observed in 
papillomas in other areas of the body (Fig. 
4). The outer layer is composed of tall 
columnar secretory cells. ‘The stalks may be 
small and delicate or broad and in some 
cases the proliferations may anastomose to 
form gland-like structures which have given 
rise to the term ‘“‘papillary cystadenoma”’ 
(Fig. 5). When a portion of the fragile papil- 
loma is broken away from its stalk it may be 
extruded from the nipple giving rise to a 
bloody discharge (Fig. 6). In patients in 
whom the disease has been present over long 
periods of time there may be repeated trauma 
to the stalk with necrosis, repair, and fibrosis 
resulting in a firm or hard duct which simu- 
lates an infiltrating carcinoma. This condi- 
tion was demonstrated in 2 patients over 80 
years of age with small atrophic breasts with 
a history of bleeding from the nipple over a 
period of 15 years. The involved ducts were 
pencil-like and in the immediate area there 
were cells which simulated invasive carci- 
noma which had been pinched off the duct. 

Most duct epithelium is of the apocrine 
type with smalli nuclei and large acidophilic 
gr.nular cytoplasm. The nuclei are regular 
in .ize and staining reaction with few mitotic 
figures present. In many cases, especially 
thse which have been present for long 
pe: iods of time, it is necessary to differentiate 


Fic. 2. Photomicrograph demonstrating benign papil- 
lary cystic disease located in the periphery of the breast 
in a 35 year old woman who had serosanguineous dis- 
charge from the nipple for a period of 7 years. Multiple 
ducts contained microscopic areas of papillary disease. 
This patient was treated by local excision of the involved 
duct and area of breast tissue. There has been no recur- 
rence at the end of 14 years. 


between benign and malignant papillary 
disease (Fig. 7). When the duct wall is intact 
and not invaded, differentiation is rarely a 
problem. The behavior of normal duct 
epithelium varies during the various phases 
of the menstrual cycle because of hormonal 
influences since most intraductal papillomas 
occur before menopause. 

A further method of differentiation be- 
tween benignancy and malignancy is obser- 
vation of the nuclei. If they appear anaplas- 
tic with hyperchromatism, if the chromatin 


Fic. 3. Higher magnification of photomicrograph of 
papillary disease shown in Figure 2. There is variation in 
the size of the cells with numerous mitoses present; some 
nuclei are deeply staining. This section was erroneously 
reported as papillary carcinoma by several pathologists. 
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Fic. 4. Photomicrograph demonstrating intraductal 
papilloma located in the areolar area of the breast. The 
patient had a history of bleeding from the nipple over a 
period of 6 years. The papilloma had grown along the 
duct 4 to 5 centimeters and presented itself on the surface 
of the nipple. There was no recurrence of symptoms 8 
years after surgical excision of involved duct and area of 
breast tissue. 


network is accentuated, or if large nucleoli 
are present when the specimen is removed in 
the secretory phase of the menstrual cycle 
and the disease has been present for some 
period of time, areas may be found, micro- 
scopically, which suggest malignancy but on 
careful study will prove to be benign. 
Differential diagnosis. Intraductal papilloma 
is the most frequent lesion in the breast pro- 
ducing a nipple discharge; the next in fre- 


Fic. 5. Photomicrograph of intraductal papilloma 
located in the areolar area of the breast in a patient with 
a history of bleeding from the nipple over a period of 10 
years. The stalk of the papilloma contained dense fibrous 
tissue and the papillations formed cystic spaces. The pa- 
tient was symptom-free 14 years after surgical excision of 
the involved area of breast. 


quency is the condition commonly referred 
to as ‘‘cystic disease’ of the breast. O/ the 
484 patients observed with cystic disease dur- 
ing the 18 year period covered in this report, 
128 had nipple discharge; the most frequent 
type of discharge encountered was brownish 
or brownish-green in color containing des- 
quamated epithelial cells and debris. None 
had serosanguineous or bloody nipple dis- 
charge. 

Twelve of the 452 primary carcinomas, 
which were papillary carcinoma, of the 
breast had either serosanguineous or bloody 
nipple discharge. Forty-four other patients 
with carcinoma had either a whitish or 
brownish nipple discharge and in all of these 
other signs of a malignant process were pres- 
ent, i.e., dimpling of the skin and a distinct 
tumor. It is the opinion of the author that 
when bleeding occurs in the presence of a 
malignant tumor, the carcinoma is the source 
of the bleeding. 

Other diseases of the breast encountered 
in which nipple discharge was present were 
fibroadenoma, adenosis, ectasia of the ducts, 
fat necrosis, and chronic abscess. 

It should be determined if patients pre- 
senting themselves with nipple discharge 
have received estrogenic hormone therapy. 
A number of patients with intraductal pap- 
illoma or cystic disease of the breast had no 
nipple discharge until they had received ex- 
cessive amounts of estrogenic hormone ther- 
apy elsewhere. 

Diagnosis. The most constant symptom of 
intraductal papilloma is serosanguineous or 
bloody nipple discharge. ‘The point pressure 
test is the most reliable means of detecting 
the presence of a discharge. Patients with this 
type discharge are carefully examined to 
determine if a tumor is present which will be 
found in approximately 40 per cent of the 
cases. Point pressure with the finger over the 
various segments of the areolar area will 
demonstrate which duct contains secretion; 
the involved duct will be larger than normi'l. 
When the disease is encountered in the prr- 
iphery of the breast, it is usually manifes'«d 
by an indistinct localized thickening of 
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breast tissue which most frequently occurs in 
the upper outer quadrant. 

Transillumination, described by Cutler, 
may assist in detecting the presence of a cyst 
or tumor in the breast. 

Mammography, as recommended by 
Hicken and associates, is not used by the 
author because of its inconclusiveness and 
the danger of developing tissue reaction. 

Treatment. The presence of intraductal 
papilloma evidenced by serosanguineous or 
bloody nipple discharge or a palpable tumor 
is sufficient justification for its removal. It 
has been the experience of the author that 
local excision of the involved duct and its 
tributary breast parenchyma is adequate 
treatment for this disease. This method of 
treatment was utilized in 207 of 208 cases of 
intraductal papilloma over a period of from 
5 to 18 years. The author has not, in any case, 
failed to locate the duct containing the papil- 
loma and to remove the lesion which was 
producing bleeding from the nipple. 

A very ingenious method of excising a duct 
involved by intraductal papilloma, de- 
scribed by Babcock, is used by a number of 
surgeons who report excellent results. Bab- 
cock’s procedure is best accomplished by: 
locating the orifice of the affected duct by 
expression of fluid; dilation of the orifice of 
the involved duct by the use of graduated 
small probes or the blunt end of a sewing 
needle; and exposure of the duct as it is 
elevated by its contained needle or probe. An 
incision is made along the areolar border; 
the affected segment of the duct is excised, 
and the small wound is closed without 
drainage which completes the operative 
procedure. 

The technique utilized by the author con- 
sists of excision of the duct containing the 
papilloma and area of mammary tissue per- 
ipheral to the duct. An incision is made 
radially beginning at the base of the nipple 
and extending to the periphery of the breast. 
The involved duct is located as it enters the 
base of the nipple, excised, and the tissue is 
dissected out (Fig. 8). The wound is closed 
with fine No. 4 interrupted cotton sutures 


Fic. 6. Photomicrograph demonstrating intraductal 
papilloma which has broken away from its stalk and is 
being extruded along with blood from the nipple. This 
demonstrates the source of blood in these cases. 


obliterating all dead space. The skin is closed 
with mattress sutures of silk; no drains are 
placed in the wound. A pressure dressing is 
applied using elastoplast. Closure of the 
wound without drainage has reduced com- 
plications to a minimum; serum collected in 
2 wounds and was removed by aspiration. 
Cosmetic results were very satisfactory. 
Examination of the tissue which has been 
removed is made by carefully incising the 
duct with very fine scissors and tissue forceps 
and dissecting out the papilloma. A frozen 
section is performed to determine if malig- 


Fic. 7. Photomicrograph showing papillary carcinoma 
in a 54 year old woman with a hard, adherent tumor in 
the right breast 10 centimeters from the nipple. The 
patient had observed the tumor over a period of 2 years. 
There had been constant bleeding from the nipple. Two 
of the 30 lymph nodes in the axillary group were positive. 
The patient was free, clinically, of the disease 17 years 
following radical mastectomy. 
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Bleeding nipple 


Fic. 8. A radial incision is made beginning at the base 
of the nipple and extending to the periphery of the breast. 
The duct containing the papilloma and its tributary 
breast parenchyma are excised. The wound is closed with 
No. 4 fine interrupted cotton sutures obliterating all dead 
space. The skin is closed with mattress sutures of silk; no 
drains are placed in the wound. A pressure dressing is 
applied using elastoplast. 


nancy is present. A definite diagnosis was not 
established until permanent sections were 
prepared and examined in 15 per cent of the 
patients. 


DISCUSSION 


The most frequent lesion producing sero- 
sanguineous or bloody nipple discharge is 
intraductal papilloma or benign papillary 
disease of the breast. This is a benign disease; 
however, many authors are of the opinion 
that it is a precancerous condition and 
should be treated by simple mastectomy. 

Haagensen, Stout, and Phillips (11) state 
that disagreement in the treatment of intra- 
ductal papilloma or papillary cystic disease 
of the breast probably results from lack of 
knowledge of the pathology of the disease on 
the part of surgeons. It is also pointed out by 
these authors that young pathologists with 
limited experience have difficulty in distin- 
guishing, both grossly and microscopically, 
between benign papilloma or papillary dis- 
ease, and papillary carcinoma of the breast, 
with the result that when there is any doubt, 
the less courageous pathologist will tend to 


report many benign lesions as maligriant. 
Adequate experience in pathology by |oth 
the pathologist and surgeon will preven: an 
error in diagnosis. It is not uncommon, on 
frozen section of biopsy material, for the 
pathologist to be unable to make a correct 
diagnosis. The greatest problem is differenti- 
ation between intraductal papilloma and 
papillary carcinoma of the breast; however, 
this type of carcinoma accounts for only 1 to 
3 per cent of breast carcinomas. 

The more extensive are the surgeon’s ex- 
perience and knowledge of the pathology of 
the mammary gland, the more conservative 
is his attitude toward radical procedures for 
benign breast lesions. The old dicta, ‘“‘When 
in doubt about the nature of a breast lesion, 
operate’; ‘‘Better to remove a hundred 
normal breasts than to overlook one malig- 
nant one’’; or “‘It is better for a woman to 
lose her breast than her life’”’ are correct and 
logical statements if malignancy is present 
but the loss of a breast is a tragedy and 
psychic shock to women whose breasts are 
unnecessarily sacrificed for benign lesions. 
This practice does not represent modern 
surgery. 

It is demonstrated in this group of patients 
with intraductal papilloma or papillary 
cystic disease of the mammary gland that 
there is no greater likelihood of these patients 
developing carcinoma than a comparable 
number of patients without papillary cystic 
disease. It is estimated by Goldberg and 
associates that breast carcinoma develops in 
approximately 5 per cent of the female 
population. 

Ninety-two per cent of the patients in this 
group have been followed from 5 to 18 years; 
2 developed carcinoma in the opposite 
breast; 1 patient had an intraductal pupil- 
loma removed from the right breast at the 
age of 44 years and developed an adenovar- 
cinoma in the opposite breast 8 years |«ter. 
A second patient had papillary disease ir: the 
upper outer quadrant of the left breast a: the 
age of 46 years and 13 years later develo ved 
carcinoma in the central area of the opp: site 
breast. 
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In the management of patients who have 
clinical evidence of intraductal papilloma or 
beni:.n papillary disease of the breast demon- 
stratcd by a serosanguineous or bloody dis- 
charze from the nipple, with or without a 
palpable tumor, the author locally excises 
the duct and contributory system shown to 
be involved by the appearance of bloody 
nipple discharge produced by point pressure 
over the areolar area. The result of this 
method of treatment was demonstrated by 
the fact that following surgical excision there 
was no further bleeding from that area of the 
breast structure. Simple mastectomy was 
performed on 1 of the 208 patients with 
bloody nipple discharge who also had a small 
tumor in the region of the areola, multiple 
nodules throughout the breast, and a history 
of mammary carcinoma in 3 members of her 
immediate family. 

Campbell reported bloody nipple dis- 
charge from multiple sources in the breast; 
in 1 such patient there was bilateral bleeding. 
He suggested that when there is persistent 
bleeding from multiple sources or bleeding 
which cannot be localized, simple amputa- 
tion may be warranted, especially in older 
women in whom the loss of a breast is not a 
tragedy, or to relieve a state of uncertainty or 
apprehension. Campbell concluded that 
there is too much fear and even panic ex- 
hibited toward the symptom of bloody nip- 
ple discharge. The author has not encoun- 
tered.a patient with a serosanguineous or 
bloody discharge from the nipple from mul- 
tiple sources in the breast but concurs with 
these opinions of Campbell. 


SUMMARY 


Two hundred eight cases of intraductal 
papi}loma or benign papillary cystic disease 


of the breast were observed from 1933 to 
1951. The most constant symptom of this 
disease was serosanguineous or bloody dis- 
charge from the nipple. This is a benign 
breast lesion; it is doubtful if it ever becomes 
malignant as shown by 5 to 18 year follow- 
up reports on 92 per cent of these patients. 
The treatment of intraductal papilloma con- 
sists of removal of the involved duct and its 
tributary breast parenchyma. 
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THE PROBLEM OF BREAST ABSCESS IN THE PUERPERIUM 


ERNEST L. SARASON, M.D., F.A.C.S., and STEWART BAUMAN, M.D., Syracuse, New York 


THE DEVELOPMENT Of a postpartum breast 
abscess constitutes a significant percentage 
of the over-all morbidity associated with the 
puerperal state today. It is our purpose to 
report some clinical observations made in 
connection with the management of a series 
of women who developed acute suppuration 
of the breast in the postpartum period. 
What was until relatively recent times a 
rare occurrence has today unfortunately 
become all too common a condition as borne 
out by statistics collected from several local 
hospitals. A perusal of the literature reveals 
that the problem of postpartum breast ab- 
scess is existent in many communities in this 
country and abroad reaching epidemic pro- 
portions in certain hospitals. Indeed there 
is some evidence to point to the fact that 
puerperal mastitis occurs almost exclusively 
in women who are delivered in hospitals as 
contrasted with the very low incidence in 
women delivered at home. The epidemiol- 
ogic aspects of puerperal breast abscess, 
therefore, demands our closest attention with 
the hope that further outbreaks of this con- 
dition in hospitals can be prevented. 

The treatment of acute postpartum breast 
abscess is an important phase of the problem 


to be presented in this article. The proper — 


antibacterial therapy must be chosen, and 
adequate dosage instituted early in the 
development of a breast abscess if it is to 
prove effective. The proper timing of sur- 
gical drainage of breast abscess is based on 
physical findings somewhat different from 
those seen in infections elsewhere. These and 
other points in the prevention and treat- 
ment of puerperal breast abscess will be 
elucidated in the following selected illustra- 
tive cases. The errors and pitfalls in prophy- 
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laxis, diagnosis, and treatment of puerperal 
breast abscess will be apparent in some 
case histories cited representing our earlier 
experiences with this condition. 


CASE REPORTS 


Case 1. I. A. This patient was a 24 year old mother 
who was first seen May 30, 1956 in surgical consulta- 
tion 3 weeks postpartum. The newborn infant had 
developed furunculosis shortly after birth and had 
been nursed during the entire 3 weeks’ period. The 
mother had taken 1 gram of chloramphenicol daily 
from the eighth to the thirteenth postpartum day on 
the advice of her obstetrician in an attempt to pre- 
vent the development of a breast abscess. Several days 
after the discontinuance of the drug, fever, malaise, 
and a painful mass in the breast appeared. One gram 
of erythromycin was prescribed daily, beginning 3 
weeks after delivery. The patient’s fever and malaise 
subsided, yet the breast mass persisted. Aspiration of 
the persistent mass in the breast yielded pus. Incision 
and drainage was performed and the patient re- 
covered uneventfully. The culture of staphylococcus 
was sent to Dr. Thomas E. Shaffer of Columbus, 
Ohio, who, with his colleagues, was engaged in the 
study of an outbreak of staphylococcal infection. The 
strain of organism isolated in this case was found by 
Shaffer (8) to be of bacteriophage type 42B/ 47C/ 
44A/ 52/81. This proved to be the same type of staph- 
ylococcus which was isolated from 14 different epi- 
demics previously studied by Shaffer. The organism 
was found to be resistant to penicillin and tetracycline 
and susceptible to erythromycin, chloramphenicol, 
and bacitracin. This has been the uniform pattern of 
sensitivity observed with the staphylococcus cultured 
in all cases reported here. 


Several points of interest are illustrated 
by Case 1. The presence of milk in the breast 
provides a most favorable environmen for 
the growth of a staphylococcus. Stilbestrol 
and testosterone had been administere:| to 
this woman and others in an attemp! to 
suppress lactation without success. The pro- 
phylactic administration of erythromycin 
was of no value to a mother nursing a baby 
harboring the offending staphylococci. It 
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is possible that had both the mother and 
newborn infant been given the erythromycin 
or chloramphenicol in adequate dosage and 
breast feeding discontinued, the subsequent 
appearance of a breast abscess might have 
been prevented. It appears that in this 
instance and in other comparable situations 
1 gram of chloramphenicol daily may effect 
amelioration of systemic symptoms with 
some diminution of local inflammatory signs 
in the breast, but will not cause the breast 
mass to disappear. The persistence of a firm 
mass in the breast, despite the absence of 
fluctuation, usually connotes a breast ab- 
scess requiring surgical drainage. The signifi- 
cance of phage typing of the staphylococ- 
cus will be commented upon later. 


Case 2. D. B. was seen in surgical consultation in 
her fourth postpartum week because of malaise, fever, 
and a tender mass in the breast. The newborn infant 
with impetigo had been nursed throughout this 4 
week period. The mother was given 1 gram of chlo- 
ramphenicol daily for 1 week following which she 
became afebrile, and the breast mass was no longer 
tender although still present. The patient was re- 
admitted to the hospital several days later because of 
high fever (104 degrees F.) and bilateral breast ab- 
scesses both of which were incised and drained. A 
staphylococcus was cultured which was found resistant 
to penicillin and sensitive to erythromycin and chlo- 
ramphenicol. Two grams of chloramphenicol together 
with 1.6 grams of erythromycin were administered 
daily for the next 10 days. (Hormonal attempts to 
suppress lactation were unsuccessful.) The patient’s 
course was marked by prostration, high fever, and 
chills. Blood cultures were negative. Despite the in- 
tensive antimicrobial therapy a third breast abscess 
developed in a hitherto uninfected quadrant of the 
right breast. Culture of this third abscess yielded a 
staphylococcus with the same sensitivity pattern. The 
patient was discharged from the hospital 10 days 
later. Two small subcutaneous abscesses which drained 
spontaneously developed subsequently on her thigh. 


The administration of 1 gram of chloram- 
phenicol daily to this woman was no more 
effective in resolving an established breast 
abscess than a similar dose of erythromycin 
in the case previously cited. This patient 
developed 3 breast abscesses associated with 
signs of sepsis, the third abscess occurring 
while the patient was receiving apparently 
adequate amounts of erythromycin and 


chloramphenicol. The subsequent appear- 
ance of subcutaneous abscesses of the thighs 
suggests an underlying defect in this pa- 
tient’s body defenses against the staphylo- 
coccus, as witnessed also by the clinical 
signs of sepsis and the development of a 
new breast abscess despite presumably ade- 
quate dosage of 2 effective antibiotics. 


Case 3. M. S. was admitted to the hospital 3 weeks 
postpartum because of a tender area in the breast. 
Aspiration of the breast mass failed to yield any pus. 
Two grams of tetracycline were administered daily 
for 1 week at the end of which time the patient felt 
much improved, and only a localized area of indura- 
tion remained in the breast. Three weeks later a 
fluctuant mass in this area of the breast was apparent. 
Wide incision and drainage was performed. A penicil- 
lin-resistant staphylococcus was cultured which was 
slightly sensitive to tetracycline and moderately sensi- 
tive to erythromycin and chloramphenicol. 


Inadequate dosage of an inappropriate 
antibiotic too late in the course of the devel- 
opment of the breast abscess was apparently 
given in this case. Chloramphenicol in full 
dosage (2 gm. daily) can be expected to re- 
solve a puerperal breast infection only if 
given earlier in the puerperal period than 
was true with this patient. (See Case 5.) 

Case 4. N. S. was seen in surgical consultation 7 
weeks postpartum because of a tender mass in the 
breast associated with fever and malaise. Her new- 
born infant had a pustular eruption in the diaper 
area. Despite the administration of 2 grams of chlo- 
ramphenicol for 1 week the firm, nonfluctuant breast 
mass persisted although the patient no longer felt 
toxic. Incision and drainage were performed, and 
pus yielding the typical penicillin-resistant staphylo- 
coccus was cultured. 

In the light of present knowledge, the 
administration of the antibiotic in this case 
at a late stage in her disease caused un- 
necessary delay and expense. In retrospect 
immediate surgical drainage at the time 
of original consultation was indicated. It 
is perhaps worthwhile to note that it is 
common for a breast abscess to be enveloped © 
by a zone of nonsuppurative mastitis such 
that the signs of fluctuation cannot be elic- 
ited. Too often surgical intervention is with- 
held pending the appearance of fluctuation 
at the site of a tender localized breast mass. 
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Antibiotic therapy, such as was employed 
in this instance, merely protracts the period 
of disability and makes for an even more 
extensive incision and drainage necessary 
when surgery is eventually performed. 

Case 5. Y. A. was seen in surgical consultation on 
her tenth postpartum day. She had been nursing her 
baby who had impetigo. The mother’s temperature 
was 103 degrees F. An area of tender induration was 
noted in the breast. Culture of the milk from this 
breast yielded Staphylococcus aureus. The patient 
was given 2 grams of chloramphenicol daily for 1 
week. Her temperature returned to normal in 36 
hours and the inflammatory signs in the breast grad- 
ually disappeared. Breast suppuration did not develop. 

This patient was seen in the course of a 
mild epidemic of newborn staphylococcal 
infections in a local hospital. The history 
of nursing a baby with impetigo, the pres- 
ence of staphylococcus in the breast milk, 
fever, and local signs of breast inflammation 
would make it seem most likely that this 
woman was destined to develop a breast 
abscess. The administration of chloram- 
phenicol (2 grams daily) early in the puer- 
perium can be credited with aborting the 
development of an abscess. A comparable 
course has been observed in 3 other patients 
with mastitis treated in a similar fashion 
prior to the development of a breast abscess. 


DISCUSSION 


Cultures from breast abscesses have in- 
criminated the Staphylococcus aureus in all 
our cases, and such has been the experience 
reported by others. It would appear that 
concomitant with recent advances in the 
development of the many antimicrobial 
agents now available, there has arisen a 
variety of surgical infections including breast 
abscess which may be troublesome in their 
management. Following the introduction 
of a number of new antibiotics, measured 
in months or a few years, certain bacterial 
strains have developed resistance to some 
of them. Witness the prevalence of the 
penicillin-resistant Staphylococcus aureus 
which is the offending pathogen in mam- 
mary abscess. It would appear that many 
of our surgical infections caused by penicil- 


linase-producing staphylococci are a pro- 
duct of our hospital environment. Such is 
the conclusion stated by McDermott in a 
recent monograph: “‘Despite the absence of 
precise data, I am confident that most of 
us are convinced that today we are seeing, 
with greater frequency, the actual develop- 
ment of staphylococcal disease in patients 
after they have come into our hospitals. 
In short, we are beginning to detect signs 
that the hitherto satisfactory equilibrium 
between our hospital patients and staphylo- 
cocci is becoming unbalanced.” The almost 
universal widespread use of penicillin and 
other antibiotics in hospitals has wiped out 
many pathogenic bacteria leaving the pen- 
icillin-resistant staphylococci to flourish on 
the skin and in the respiratory and intestinal 
tracts of all hospital personnel who come 
in close contact with the patients. The pre- 
valence of secondary infections in a hospital 
due to antibiotic-resistant organisms is a 
subject which demands close investigation. 

The all too frequent complication of 
breast abscess in the puerperium as illus- 
trated in the cases cited represents one of 
the manifestations of this situation. Recent 
reports in the literature would indicate that 
this problem exists in many maternity de- 
partments of hospitals in this country and 
abroad. A brief review of recent pertinent 
bacteriologic and epidemiologic studies as 
pertains to puerperal breast abscess seems 
appropriate in order to place the problem 
in proper perspective as regards its etiology 
and prophylaxis. 

Several years after the widespread use of 
penicillin Barber and her co-workers (2) re- 
ported on staphylococcus infections in ma- 
ternity hospitals due to a strain of the or- 
ganisin resistant to penicillin. Sensitivity 
to bacteriophage has made possible the dif- 
ferentiation of various strains of staphylo- 
cocci in the laboratory. (It will be recalled 
that bacteriophage is a filtrable virus, para- 
sitic on bacteria, whose presence is mani- 
fested by the lysis of a particular strain of 
bacteria.) Other workers have confirmed 
the observation of Barber and _ associates 
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that a high percentage of staphylococci 
isolated from patients and personnel in 
hospitals are of bacteriophage type 52A. 
Barber and co-workers in 1953 (3) studied 
the spread of staphylococci in a maternity 
hospital after culturing the nose and throat 
of expectant women on their entry into the 
hospital and at the time of their hospital 
discharge. They also examined the new- 
born infants and the personnel working in 
the nursery. Whereas only 6 per cent of the 
mothers harbored penicillin-resistant staph- 
ylococci on hospital entry, 35 per cent of the 
mothers carried these organisms 1 week 
later at the time of their hospital discharge. 
Nose and throat cultures of 88 per cent of 
the infants yielded penicillin-resistant staph- 
ylococci and a similar high percentage was 
found among the cultures taken from the 
nurses in the nursery. Bacteriophage typ- 
ings of these penicillin-resistant staphylo- 
cocci revealed that a high percentage be- 
longed to type 52A. On the basis of these 
studies Barber and her co-workers concluded 
that the newborn infants, acting as carriers, 
picked up the penicillin-resistant staphy- 
lococci from the personnel in the nursery 
and transferred the infection to the mothers. 
Epidemiologic studies by other workers in 
this field employing antibiotic sensitivity 
patterns and bacteriophage susceptibility 
have confirmed these important conclusions 
reported by Barber and her associates. 
Blair, among others, has commented on the 
close similarity of the phage patterns of 
staphylococci carried by nurses and babies 
as distinguished from those strains harbored 
by the mothers during periods of little 
neonatal infection. On the other hand, the 
staphylococcus isolated from the mothers’ 
breast abscesses is usually of the same phage 
type as carried by the babies and nurses. 

A recent study of puerperal mastitis by 
Hugdieter in Germany showed a rise in 
incidence of mastitis in hospitals, yet hardly 
any cases were seen following home de- 
livery. Similarly, Sherman and his co- 
workers studying an epidemic of staphylo- 
coccal puerperal breast abscess in the Phil- 


adelphia General Hospital concluded, on 
the basis of bacteriologic studies, that the 
epidemic in the hospital was due to a 
staphylococcus whose characteristics were 
different from the staphylococci inhabiting 
the community outside the hospital. 

The therapeutic implications of these 
recent studies seem quite obvious. The rec- 
ognition of an epidemic of staphylococcal 
infections occurring among infants and nurs- 
ing mothers calls for the administration of 
an appropriate antibiotic to all the infants 
in the nursery and the institution of other 
control measures in the hospital. Webb, in 
1954, after an epidemic in Winnepeg, Can- 
ada, recommended the administration of 
chloramphenicol to the infants, while Shaf- 
fer and hisco-workers (9) were able to control 
an epidemic in Columbus through the rou- 
tine prophylactic administration of erythro- 
mycin to all infants in the nursery. (Though 
a definite rise in incidence of breast abscess 
was experienced in our community to form 
the basis for this report, epidemic propor- 
tions fortunately were not reached so that 
the routine administration of antibiotics to 
infants in the nursery by the attending 
pediatricians was not carried out.) 

Our chief concern has been in the diag- 
nosis and treatment of puerperal breast 
abscess due to the penicillin-resistant staph- 
ylococcus. It would appear that if anti- 
microbial treatment is to prove effective 
the breast infection must be recognized in 
its earliest stages. As has been pointed out 
by Altemeier, antibacterial therapy is chiefly 
effective when instituted early before local 
breakdown of tissue has occurred. The ad- 
ministration of chloramphenicol in adequate 
dosage upon the recognition of a tender, 
localized mass in the breast occurring in 
the early puerperium may well obviate 
later incision and drainage of a breast ab- 
scess. It is important, therefore, that careful 
observations of the nursing mother be kept 
in the period immediately following her 
hospital discharge. The classical signs of 
suppuration, including warmth, redness, 
and fluctuation, are often absent in the 
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early stages of breast suppuration because 
of the surrounding zone of nonsuppurative 
mastitis. Sawyer and Walker in 1954 stated 
that the administration of terramycin or 
aureomycin early in the puerperium was 
effective in reducing the need for surgical 
intervention in cases of postpartum breast 
infection. Since that date the offending 
staphylococcus cultured from hospital in- 
fections has in many instances proved only 
slightly sensitive to these drugs. It may be 
that with time the staphylococcus may be- 
come refractory to chloramphenicol and 
erythromycin, and such other drugs as 
novobiocin may prove to be more effective. 
It should never be forgotten, however, that 
regardless of which antibacterial agent is 
employed, none has yet been discovered 
which will resolve by itself an established 
abscess. In the case of the postpartum ab- 
scess discovered several weeks or later in 
the puerperium, adequate surgical drainage 
should be instituted without delay even 
though the classical clinical signs of sup- 
puration are not present. 

It is generally agreed that the breast 
secreting milk is the ideal milieu for the 
staphylococcus, and that suppression of lac- 
tation is most desirable to treat effectively 
any breast infection. Unfortunately, neither 
the administration of estrogen or androgen 
medication has proved particularly effec- 
tive in the suppression of lactation. The 
application of a snug breast binder has been 
prescribed whether hormonal therapy has 
been given or not. 


CONCLUSIONS 


A series of cases of puerperal breast ab- 
scesses has been studied and _ illustrative 
examples have been presented. On the 
basis of this experience coupled with present 
day knowledge of the bacteriologic and 
epidemiologic aspects of the problem as 
reported in the recent literature, the fol- 
lowing conclusions seemed warranted. 

1. There has been a definite rise in the 
incidence of puerperal breast abscess caused 
by a particular strain of penicillin-resistant 


staphylococci prevalent in the hospital en- 
vironment. It has been established that the 
newborn infant becomes infected with the 
offending pathogen i in the nursery and wid 
fers it to the nursing mother. 

2. The administration of dienaeaiiiuit 
col in adequate dosage upon the recognition 
of a tender, nonfluctuant mass in the breast 
in the early puerperium may obviate later 
incision and drainage of an abscess. Con- 
versely, antimicrobial therapy alone is no 
substitute for surgical drainage of a breast 
abcess discovered later on in the puerperium. 

3. It behooves the attending obstetrician 
to follow the mother closely in the early 
postpartum period to detect the earliest signs 
of breast infection and institute appropriate 
antibiotic therapy without delay. 

4. On the basis of recent epidemiologic 
studies cited, the routine prophylactic ad- 
ministration of chloramphenicol or eryth- 
romycin to all babies in the nursery has been 
found an important part in the control of an 
outbreak of puerperal breast abscesses due 
to penicillin-resistant staphylococci. 
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THE EVALUATION OF RESPIRATORY ADEQUACY IN 


THE IMMEDIATE POSTOPERATIVE PERIOD 


WILLIAM K. HAMILTON, M.D., and J. C. DEVINE, M.D., Iowa City, Iowa 


THE IMPORTANCE Of the immediate postoper- 
ative period has been recognized to the ex- 
tent that most hospitals provide recovery 
rooms to improve the care given patients 
during this time. Demanding schedules un- 
fortunately prevent continued direct obser- 
vation by the operating team physicians. 


lYet, it is in this period of time that the 


‘residual effects of anesthetic drugs are at 
their maximum. The fact that cases have 
been seen and reported in which definite 
and severe postoperative respiratory in- 
sufficiency occurs suggests the possibility 
that lesser degrees of inadequate respiration 
occur and may pass unrecognized. Many 
reports have described respiratory inade- 
quacy in the operating room due to depres- 
sion of respiratory volume by drugs, unde- 
sirable positions, inadequate airway main- 
tenance, or to alteration in perfusion ventila- 
tion ratios within the lungs. Our knowledge 
of the duration of action of drugs used during 
anesthesia would indicate that depressant 
effects would persist into the immediate 
postoperative period. This is especially true 

_ with the use of nonvolatile drugs which tend 
to have a longer duration of action. It 
therefore was deemed advisable to deter- 
mine: (1) does respiratory insufficiency exist 
in the recovery room of a large general 
hospital; (2) to what degree does it occur; 
and (3) what, if any, are the predisposing 
factors. 


METHOD 


One hundred adult patients from the 
general population of the hospital recovery 


From the Division of Anesthesiology, Department of Surgery, 
and the Respiratory University of Iowa, 
College of Medicine, Iowa City, Iowa. 

This study was supported in part by the Iowa Division of the 
American Cancer Society. 
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room were chosen for the study. Patients 
were excluded who had severe respiratory 
disease or circulatory depression and those 
on whom tests could not be accurately per- 
formed because of poor co-operation. All 
patients were studied in the supine position 
on recovery room carts. End expiratory 
carbon dioxide concentrations were meas- 
ured by using an infrared carbon dioxide 
analyzer. The fractional to-and-fro sampling 
method described by Collier, Affeldt, and 
Farr' was employed. The analyzer was 
calibrated with known samples before and 
after each measurement. The output of the 
analyzer was recorded on a direct writing 
recorder and inconsistent readings were dis- 
carded. Expiratory minute volumes were 
determined with a dry displacement gas 
meter using a nonrebreathing valve and an 
anesthetic face piece having a combined 
dead space of 115 cubic centimeters. Meas- 
urements were taken as soon as the patient 
reached the recovery room and at approxi- 
mately 45 minute intervals until they were 
either within normal limits or no further 
change occurred. 


RESULTS AND DISCUSSION 


In answer to our first two questions: does 
respiratory insufficiency occur in the re- 
covery room and to what degree, the data 
revealed that 25 per cent of the patients 
came to the recovery room with end expira- 
tory carbon dioxide tensions in excess of 45 
millimeters of mercury. This value was 
chosen as an arbitrary dividing line above 
which respiratory insufficiency was consid- 
ered to occur. Sixty-one millimeters of mer- 


CLARENCE R., ArFreLtpt, JoHN A., and Farr, 
Anprew F. Continuous rapid infrared analysis. J. Laborat. 
Clin. M., 1955, 45: 526-539. 
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TABLE I.—AVERAGES FOR CARBON DIOXIDE CONCENTRATIONS AND MINUTE VOLUMES 


No. of Initial 
Agent patients pCO. 
44 *44,.341.07 
C3He 24 *39.341.24 
Ether 22 *34.241.51 
Spinal 5 
Fluothane 5 34.7 


*Values represent the mean + the standard error of the mean. 


cury was the highest value seen and 10 pa- 
tients had values of over 50 millimeters. Our 
third question, what, if any, are the predis- 
posing causes, is more difficult to answer. 
To evaluate various anesthetic methods and 
agents, the patients were grouped as follows: 

Group 1—nitrous oxide. This group was 
composed of 44 patients receiving approxi- 
mately 75 per cent nitrous oxide with oxygen 
via a partial rebreathing system with total 
gas flows of about 5 liters per minute. The 
nitrous oxide was supplemented by combina- 
tions of intravenous drugs. The drugs used 
were opiates (usually meperidine), barbitu- 
rates (thiopental or secobarbital), and muscle 
relaxants (succinylcholine and/or d-tubo- 
curarine chloride). 

Group 2—cyclopropane. This group was 
made up of 24 patients receiving cyclopro- 
pane in a closed system. It includes some 
who were induced with a barbiturate and 
some who received muscle relaxants. 

Group 3—ether. This group was composed 
of 22 patients receiving ether as the primary 
agent. All ether was given by either complete 
or partial rebreathing techniques. Nitrous 
oxide or cyclopropane were used as induc- 
tion agents in most of these cases. 

Group 4 is a small group of 3 patients 
receiving spinal anesthesia and 2 patients 
receiving lumbar epidural anesthesia. 

Group 5 is composed of 5 patients who 
received fluothane (1-1-1 fluoro, 2 chloro, 2 
bromo ethane) anesthesia. This was accom- 
panied with a 50 per cent nitrous oxide- 
oxygen mixture supplied at 4 liters per 
minute total flow. 

Premedication and type of operation 
varied at random in all groups. The average 
age of the patients and duration of anesthetic 
was the same for all groups. 


Second Initial Second No. of patients 
pCO2 MV (1./min.) MV (1./min.) > 45 mm. Hg 
38.6 7.70 7.24 19 
35.2 8.18 737 4 
34.0 9.30 8.03 1 
26.6 9.96 10.31 0 
35.1 7.95 749 1 


Table I shows averages for first and second 
end tidal carbon dioxide concentration, and 
first and second minute volume. From this 
table it can be seen that there is a 10 milli- 
meter of mercury difference in the average 
initial carbon dioxide tension obtained with 
the nitrous oxide group as opposed to the 
ether group. The average tension of carbon 
dioxide in the cyclopropane group falls be- 
tween these two. These differences have 
been analyzed statistically and are found to 
be significant. (Cyclopropane versus ether, 
t=2.613, 0.02>p>0.01; cyclopropane ver- 
sus nitrous oxide, t=3.060, 0.01>p>- 
0.001; ether versus nitrous oxide, t=5.468 
p<0.001.) It is of interest to notice the 
change that occurs between the first and 
second carbon dioxide tension in the nitrous 
oxide and cyclopropane groups. These dif- 
ferences are also statistically significant. 
(Paired differences: nitrous oxide, t =8.579, 
p<0.001; cyclopropane, t = 5.639 p<0.001.) 

The ether group shows no significant 
change between the first and second carbon 
dioxide tensions. The low carbon dioxide 
tensions occurring in the spinal and epidural 
patients of group 4 are interesting but unex- 
plained. The minute volume changes in the 
first three groups are seen to vary as one 
would expect from examination of the car- 
bon dioxide figures. The nitrous oxide group 
has the lowest ventilatory volumes and ether 
the highest. The last column in Table I in- 
dicates the number of patients in each group 
found to have end expiratory carbon dioxide 
tensions greater than 45 millimeters of 
mercury. 

If graphs are made in which minute 
volume and end expiratory carbon dioxide 
tension are plotted against time for each 
patient, important differences are found in 
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patterns of the respiratory events which 
occur. In the group which came to the re- 
covery room with initial end expiratory 
carbon dioxide tensions of greater than 45 
millimeters, there are two definite patterns 
seen. These patterns are indicated in Figure 
1. Pattern A is representative of that seen in 
12 patients. It will be noted that these pa- 
tients had high carbon dioxide tension in 
the expired air but they were not ventilating 
at high levels. This group of 12 patients was 
not ventilating excessively or perhaps even 
normally in spite of high carbon dioxide 
tensions. This lack of response to carbon 
dioxide is interpreted as being due to a re- 
sidual effect of drugs either on the central 
or peripheral nervous system. These patients 
do not respond appropriately to the stimulus 
of a high carbon dioxide tension, either be- 
cause they have a depressed center or be- 
cause their peripheral musculature is not 
able to respond. As the myoneural integrity 
recovers or central depression recedes, there 
is an increased ventilatory response to the 
elevated carbon dioxide tension with a re- 
turn toward normal. 

Pattern B represents 14 patients who have 
high carbon dioxide values but who are 
responding in a more appropriate fashion. 
The ventilatory volume falls as the carbon 
dioxide tension approaches normal values. 
It is believed that these patients represent a 
group who were inadequately ventilated 
prior to coming to the recovery room. This 
condition could have occurred either in the 
operating room or in transit to the recovery 
room. These patients may be less responsive 
to carbon dioxide than they would be with- 
out previous anesthesia, but they give evi- 
dence of some degree of respiratory home- 
ostasis and appropriateness of response. 

Two of the patients who had received 
ether anesthesia and were hyperventilating 
had low end tidal carbon dioxide tensions 
and were subjected to arterial puncture and 
measurement of pH. In both the px was nor- 
mal or slightly elevated. This makes metabo- 
lic acidosis a less likely cause of the low car- 
bon dioxide tension seen in these patients. 


--MV 
— PCO2 


MV 
PCO, 


Time Time 
A B 


Fic. 1. Diagrammatic representation of different ven- 
tilatory patterns noted in patients with carbon dioxide 
accumulation. 


The large number of nonvolatile drugs 
given as premedicants and intravenous sup- 
plements during anesthesia makes it im- 
possible to arrive at conclusions regarding 
the effect of these drugs individually. It is 
emphasized that the groups are not pure 
culture nitrous oxide, cyclopropane, or ether, 
but represent sequences of anesthesia in 
common use today. In an attempt to eval- 
uate the effects of narcotics, the following 
facts were noted: (1) All but 1 of the 19 
hypoventilated patients in the nitrous oxide 
group received opiates in one form or an- 
other. (2) In the cyclopropane group, 13 
patients received narcotics and 4 of these 
had elevated carbon dioxide tensions; 11 
received no narcotics, and none of these had 
elevated carbon dioxide tensions. On the 
other hand, all of the patients in the ether 
group had morphine and only 1 had elevated 
carbon dioxide tension. It was not possible 
to make any correlations with the barbitu- 
rates or muscle relaxants. 

There are factors other than drugs used 
which may contribute to hypoventilation. 
These might include pain, restrictive dres- 
sings, and positions which hamper the ability 
to respire. Return of carbon dioxide tensions 
toward normal with awakening makes pain 
an unlikely contributor at this phase of the 
postoperative period. Restrictive dressings 
were not encountered and all patients were 
in the same position while being tested. It is 
of interest that in only 1 case was the anes- 


ts 
} 
~ 
at =< 

d 

d 

e 
5 
Ne 
- 

t 

- 

) 

4 

= 
Ae : 


232 Surgery, Gynecology ¢> Obstetrics - August 1957 


thesiologist involved aware of the respiratory 
inadequacy to the degree that he expressed 
a desire to institute corrective therapy. 

Patients studied in this group were anes- 
thetized by residents in various stages of 
training and by senior staff members. In- 
stances of hypoventilation occurred in pa- 
tients anesthetized by all groups of anes- 
thetists. An attempt was made to record any 
untoward events or side effects that might 
have been seen coincident to or as a result 
of the various carbon dioxide tensions and 
none could be seen. The clinical impression 
obtained was that those patients who were 
the most depressed or the least awake were 
the most likely to have elevated carbon di- 
oxide tensions. 


CONCLUSIONS 


Respiratory insufficiency as manifested by 
elevated end tidal carbon dioxide tension in 
the recovery room patient can and does 
occur. It appears that this phenomenon is 
most common in those patients who receive 
large amounts of nonvolatile intravenously 
administered drugs which are commonly 
used to supplement the less potent inhalation 
anesthetic agents. The respiratory insuffi- 
ciency appears in at least two patterns, one 
of which represents drug depression with in- 


ability to maintain normal ventilation or 
respond properly to the high carbon dioxide 
tension; the second represents previous hy- 
poventilation or carbon dioxide accumula- 
tion to which the patient is making an ap- 
propriate response but correction is incom- 
plete at the time of arrival in the recovery 
room. It is probable that the former cate- 
gory represents a serious impairment of re- 
spiratory homeostasis. The existence of this 
pattern could represent a very dangerous 
situation for the patient with pre-existing 
respiratory disease whose compensatory 
mechanisms had been previously committed. 


SUMMARY 


End tidal carbon dioxide tensions and 
minute volumes were measured in 100 pa- 
tients who came to the recovery room of a 
large general hospital. It was found that 25 
per cent of these patients had carbon dioxide 
tensions over 45 millimeters of mercury. The 
carbon dioxide retention appears to result 
from both previous hypoventilation or drug 
depression on the central nervous system or 
peripheral neuromuscular apparatus. This 
elevated carbon dioxide tension was most 
commonly seen in patients who were anes- 
thetized with nitrous oxide and intravenous 
supplements. 
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EDITORIALS 


HOST RESISTANCE TO CANCER IN RELATION TO 
PROLONGED SURVIVAL FOLLOWING RADICAL SURGERY 


ALEXANDER BRUNSCHWIG, M.D., F.A.C.S., New York, New York 


CuinictANs have always appreciated the fact 
that cancers evolve at different rates in dif- 
ferent patients and this is not necessarily 
closely related to sites of origin and cell types. 
The explanations for these phenomena, are 
varied, but with lack of fundamental knowl- 
edge they continue to beg the question. 

Reports in the literature repeatedly cite 
the fact that after operations for cancer, 
especially large ones, washings from the 
wounds reveal the presence of recognizable 
and viable cancer cells either singly or in 
small clumps. Theoretically all such opera- 
tions should be followed by recurrences. But, 
it is a fact that control of the disease by surgi- 
cal measures not infrequently occurs even, in 
some instances, to the amazement of the sur- 
geons themselves. Except in unusually wide 
excisions for small cancers, it would seem 
that cancer cell spillage in the wounds occurs 
in most instances. 

The explanation for the good results 
would seem to be that the organism has some 
degree of resistance to the growth and inva- 
sion of cancer cells. Such phenomena of host 
resistance to cancers have been demonstrated 
in various ways in laboratory animals, and 
on rare occasions well authenticated in- 
stances of spontaneous regressions of cancer 
in man have been recorded in the medical 
literature. 


From the Memorial Center for Cancer and Allied Diseases, 
New York, New York. 


In view of these facts, it would appear that 
the host itself may aid the surgeon in control 
of cancer by the elaboration of mechanisms 
of resistance which are induced by a period 
of growth of the primary neoplasm. Just 
what these immunologic factors may be is 
not yet clear, but their existence can hardly 
be denied. It would seem that such mechan- 
isms are at best relatively feeble. The incep- 
tion of cancer is not inhibited; as the cancer 
grows the defenses increase and yet, always 
feeble, there would seem to be a point at 
which the large mass of developed cancer 
continues to evolve, but if this is removed, 
the microscopic rests may be inhibited and 
even overcome. How else can 5 year survivals 
from pelvic exenteration be explained—a 
procedure carried out for advanced pelvic 
cancer that has invaded more than one vis- 
cus, and during which operation micro- 
scopic spillage of cancer cells can hardly be 
avoided; nor what other explanation can ac- 
count for prolonged survival when a primary 
growth has also metastasized to regional 
lymph nodes, and both primary and second- 
aries have been excised? Again, what other 
explanation can account for prolonged con- 
trol of a cancer when the primary growth is 
excised and later a solitary pulmonary met- 
astasis is also resected with prolonged sur- 
vival? 

In reviewing all facts concerning the mi- 
croscopic appearance and biologic and clin- 
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ical behavior of cancer that so far have been 
accumulated, no one theory, in my opinion, 
can account for all that is known as well as 
can that of a virus etiology. To be sure sucha 
virus must be postulated to be one that is 
highly dependent upon specific intracellular 
environment for existence. Probably a large 
variety of such viruses exist, a veritable 
world of ‘‘barely living things” that is at pres- 
ent hardly explored. 

If one defines a virus as a complex mole- 
cule with at least some of the attributes of liv- 
ing matter, i.e., ability for reproduction, re- 
action to injury, and adaptability, the pres- 
ence of such autonomous or semiautonomous 
self-perpetuating molecules within cells 
which cause their transformation into malig- 
nant cells requires no undue stretch of the 
imagination. The effects of hormones on 
certain malignant cells would still not be 
inconsistent with the theory of virus etiology 
for cancer. The particular viruses could 
be affected by the inclusion of the hormone 
molecules either within themselves, or in 
the intracellular environment. Hormonal 
insensitive cancers would represent varieties 
of viruses adapted to nonhormonal sensitive 
intracellular environments. 

The immunologic aspects associated with 
the growth of cancer constitutes a specific 
aspect of the cancer problem that fits in well 
with a viral etiologic factor. In so far as the 


surgeon is concerned, as stated previously, 
such defense mechanisms are of aid in con- 
trolling the microscopic nests of cancer after 
a malignant growth is macroscopically re- 
sected. In the clinical management of cancer 
patients overemphasis upon the hosts’ de- 
fense mechanisms are certainly not justified. 
A fruitful field for investigation would be the 
enhancement of these defenses in man. At 
present incomplete operations for cancer 
cannot be condoned on the basis that the 
host defense mechanisms will control the re- 
maining cancer. Sound surgical judgment 
must prevail in that operations must be 
planned and executed envisaging complete 
resection of macroscopic cancer. The writer 
merely desires to focus on another aspect of 
the cancer problem which concerns immedi- 
ately the patients under treatment. These 
observations are in line with certain research 
endeavors concerning host resistance to can- 
cer that is receiving increased attention al- 
though neither novel nor new. For the 
moment at least it serves as a ‘‘working” 
explanation for good results which are some- 
times achieved in the radical surgical attack 
upon cancer when the size of the lesion is 
such that even its apparent adequate re- 
moval leaves doubt in the surgeon’s mind 
that lasting control of the disease will be ob- 
tained because of remaining microscopic 
nests of cancer cells. 
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ANTIBIOTIC PROPHYLAXIS: HELPFUL OR HARMFUL? 


EDWIN J. PULASKI, M.D., D.M.Sc.(Surg.), F.A.C.S., Medical Corps, United States Army 


THE MOST CONTROVERSIAL ASPECT of anti- 
biotic therapy today is its application to pro- 
phylactic use: Is it helpful or harmful? If 
helpful, is it so in every case in which infec- 
tion threatens, and if harmful, to what ex- 
tent? These questions plague all surgeons be- 
cause of their natural concern with prevent- 
ing postoperative complications. 

The attitude toward “routine” antibiotic 
therapy, that it might do some good but can- 
not do any harm, has changed considerably 
in the past few years. Numerous studies em- 
phasize disappointments and failures as well 
as increasing prevalence of drug-resistant 
bacteria and superinfections accompanying 
continuation of the practice of prescribing 
antibiotics more frequently for prevention of 
surgical infection than for its treatment. 
Thus, it is more important than ever care- 
fully to re-evaluate the total problem of 
chemoprophylaxis in surgical patients, and, 
on the basis of all available data, to 
weigh in each category the potential bene- 
fits against the risks. In order to redefine 
worthwhile indications for prophylactic an- 
tibiotic therapy, it is necessary to re-examine 
the factors which determine the develop- 
ment of postoperative infections and the 
capacity of antibiotics to prevent them. 

Wounds may be classified as infected, 
contaminated, or “clean,” according to 
whether the involved structures are already 
the seat of bacterial inflammation, are con- 
taminated as a result of physical or thermal 
trauma, or during operation by microorgan- 
isms resident to that area of the body, or are 
initially free from bacteria. No one questions 
operation under an antibiotic “umbrella” 
in the infected case. The one contribution of 
specific antibiotic therapy to the surgical 
management of established infections is that 


From the Department of Surgery, Tripler U. S. Army Hospi- 


it permits violation of the inflammatory bar- 
rier and extirpation of granulation and ne- 
crotic tissues, by minimizing the risk of in- 
vasive infection, assisting the body’s defense 
mechanisms to clear away the areas where 
residual organisms are lurking and providing 
the opportunity for wound healing. The 
main controversy about antibiotic prophy- 
laxis evolves about its efficacy in the con- 
taminated and in the “‘clean”’ case. 

The contaminated case. Accidental injuries— 
Open wounds of violence are almost invari- 
ably contaminated with bacteria under most 
circumstances. Certain organisms enter the 
wound at the time of its infliction (primary 
contamination) and still others during hand- 
ling at the time of treatment (secondary 
contamination). The nutritional pabulum 
supporting their growth includes blood clot, 
necrotic tissue, and foreign bodies. The 
bacterial inflammations which usually result 
are tetanus, gas gangrene, the pyogenic in- 
fections, and the intracavitary infections 
such as peritonitis and empyema. Since 
World War II it was clearly shown that 
systemically administered penicillin is cap- 
able of bridging the gap between wounding 
and definitive surgical treatment or of pre- 
venting the development of infection due to 
hemolytic streptococci and the toxigenic 
clostridia—but only when used in association 
with early, properly timed and executed 
surgery. Systemic penicillin therapy was 
established as the preferred mode of admin- 
istration except when the contamination 
was in areas not accessible to the blood- 
stream, such as the synovial spaces, and 
brain or pleural cavity, in which circum- 
stances supplemental local therapy was em- 
ployed. However, penicillin had no effect 
on suppuration in the incompletely excised 
wound, whether or not the causal bacteria 
were antibiotic-sensitive. Moreover, it was 
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not possible to show that either the rate of 
healing or the likelihood of uncomplicated 
healing itself was significantly influenced. 
In other words, successful outcome resulted 
from complete excision of devitalized tissues 
rather than from complete elimination of 
all bacterial pathogens. From these and 
other observations it would now appear 
that the use of antibiotics in physical trauma 
is justifiable, not in every bruised, lacer- 
ated wound but only: (1) when operative 
management is inadequate or delayed 
beyond from 2 to 4 hours; (2) when the 
danger of invasive infection already exists; 
and (3) when penetrating wounds of the 
joints and of the major body cavities have 
been sustained with extension into struc- 
tures which harbor resident bacterial flora. 

Penicillin is still probably the safest and 
most tested by time, although cases of 
hypersensitivity may preclude its use, in 
which instances one of the “broad-spectrum” 
drugs can be substituted. Therapy is in- 
stituted at the time of definitive surgery, 
and continued postoperatively for 3 to 5 
days. Immunization against tetanus is also 
effected. 

Thermal injuries—The burn wound re- 
quires special consideration. The magnitude 
of the injury in body surface area is often 
extensive, surgical excision and closure by 
skin graft are often difficult, if not im- 
possible, because of frequent inability accur- 
ately to diagnose depth of first inspection, 
and secondary infection threatens until 
complete healing has been achieved. The 
rationale for antibacterial prophylaxis in 
the burned patient is the demonstration 
that, since chemotherapy, death from hemo- 
lytic streptococcal septicemia, formerly com- 
mon, is now rare. On the other hand, 
chemoprophylaxis is but one factor—as 
in other traumatic wounds—in the total 
problem of prevention of wound suppuration 
in the burn eschar. Thus, “routine” chemo- 
therapy not only has its limitations but even 
may do harm by holding back the anti- 
biotic-sensitive bacteria and permitting anti- 
biotic-resistant bacteria to become estab- 


lished. Antimicrobial therapy, therefore, 
seems justified only when: (1) the burn— 
partial or full thickness—involves 15 or 20 
per cent or more of the body surface area; 
(2) there is an associated complex injury 
which increases the hazard of infection; 
(3) the patient has concurrent respiratory 
tract, genitourinary or other pyogenic in- 
fection remote from the burn; (4) there 
has been exposure to radiation or to adreno- 
cortical or corticotrophic hormone therapy; 
and (5) extensive débridement and skin 
grafting are executed. There is no evidence 
that chemoprophylaxis prevents urinary 
tract infection associated with an indwelling 
catheter. 

The experiences gained from chemopro- 
phylaxis in traumatic wounds provide a 
yardstick to measure the indications for 
antibiotics in elective surgical procedures. 
In elective cases the healing process basically 
is not disturbed to as great a degree as in 
the traumatic or thermal wound, and the 
damage of bacterial dissemination may 
also be lessened by careful preoperative 
management. 

Elective surgical procedures.—Prophy- 
lactic microbial therapy formerly has been 
advocated for elective operations performed 
through the respiratory, gastrointestinal, 
or genitourinary tracts. This recommenda- 
tion has been justified on the premise that 
infection is avoided and optimal wound 
healing obtained if microorganisms indig- 
enous to the operative area are kept to the 
lowest possible number. Primary emphasis, 
therefore, is on preoperative reduction of 
the bacterial flora, the antibiotic being 
chosen on the basis of prior specific or em- 
piric knowledge of the bacteriology of the 
body area involved. Since the majority of 
thoracic and abdominal procedures fall in 
those categories, strict adherence to the 
aforementioned indications would result in 
almost routine prophylaxis for these oper- 
ations. Although such practice is widespread, 
evidence now suggests that there is doubt- 
ful justification for it. A number of recent 
studies have failed to show that there are 
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fewer infections in patients given antibio- 
tics than in those not so treated. At the 
present time antibiotic prophylaxis in elec- 
tive contaminated procedures would seem 
worth while: (1) in intrathoracic procedures 
involving division of a bronchus or esopha- 
gus and those performed for the treatment 
of tuberculosis or other chronic infection; 
(2) in abdominal procedures in patients 
with abscess around a lesion of the bowel, 
gangrene, and when it is impossible com- 
pletely to control bleeding and spillage of 
bowel contents during anastomosis; and 
(3) in a minority of patients undergoing 
transurethral resections of the prostate 
gland, and gynecologic surgery in whom the 
risk of postoperative sepsis is greater than 
the risk of superinfection by antibiotic- 
resistant bacteria and the risks of sensitivity 
reactions or direct drug toxicities. Thus, 
as in traumatic wounds, antibiotic pro- 
phylaxis seems worth while in a few, but 
not in all, classes of contaminated cases. 

The ‘‘clean’’ case. In the “‘clean” operative 
case, there is still less justification for anti- 
biotic prophylaxis. The “‘clean” case, even 
when made under the strictest aseptic pre- 
cautions is probably never sterile. However, 
the number and variety of contaminating 
pathogenic bacteria are usually minimal, 
and even prior to the advent and widespread 
use of prophylactic antibiotic therapy such 
wounds healed without sepsis. When in- 
fection occurs, it is usually acquired in the 
operating room and the causal organisms 
are most frequently the staphylococci, fol- 
lowed by the coliform bacilli and proteus 
and pseudomonas species. These organisms 
are among the most resistant to many of 
the antibiotics. This handicap, coupled 
with the fact that antibiotics are inefficient 
in the presence of dead tissues and foreign 
bodies, makes it unlikely that chemopro- 
phylaxis would have any effect on the inci- 
dence of postoperative wound complications. 
In fact, a number of recent studies have 
shown that there was an increased, rather 
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than a decreased, rate of clean wound sepsis 
in patients given antibiotics, that they were 
due primarily to invasion by antibiotic- 
resistant staphylococci which were acquired 
in the operating room, and that following 
abolishment of routine prophylaxis and 
institution of a rigid program to prevent 
cross-contamination, the infection rate re- 
turned to the preantibiotic low level. Obvi- 
ously, where there is no evidence that chemo- 
prophylaxis is effective, its use is to be con- 
demned. 

There are two classes of clean cases that 
deserve special mention: (1) Operations ne- 
cessitating exposure to contamination of a 
large body surface area for a number of 
hours (the amount of body surface exposed 
and the duration of exposure are ill-defined). 
The use of solutions of bactericidal anti- 
biotics, such as bacitracin, polymyxin, or 
neomycin topically, at the time of wound 
closure, may be a solution to this problem. 
(2) The patient whose surgery may result in 
diminution of respiratory exchange, atelec- 
tasis, and pneumonia. Atelectasis is a 
mechanical disease not affected by anti- 
biotics and the infectious component is 
superimposed upon stasis. It would seem 
wiser, therefore, to reserve antibiotics for 
associated pneumonitis, when it does de- 
velop. Pulmonary complications following 
surgery are not avoided by antibiotic pro- 
phylaxis, nor are thrombophlebitis and 
vascular accidents. 

It must be emphasized again that chemo- 
therapy is nothing but an adjunct to surgical 
management and should never be em- 
ployed as a substitute for early operation, 
meticulous technique, and careful pre- 
operative and postoperative correction of 
physiologic and other abnormalities. The 
“routine” use of prophylaxis in every oper- 
ative wound reflects a lack of confidence by 
the surgeon in his aseptic technique, a lack » 
of understanding of the limitations of anti- 
biotic action, or a lack of recognition of 
the potential harmful effects of such practice. 
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THE SURGEON AT WORK 


THE MANAGEMENT OF COMMON DUCT DRAINAGE 


FRANK GLENN, M.D., F.A.C.S., New York, New York 


In 1890 Herman Kummell reported the surgical 
exploration of the common duct with the re- 
moval of stones. He was one of the first to ac- 
complish choledochotomy successfully. In the 
interval of the following 60 odd years common 
duct exploration has become a relatively frequent 
procedure. Partly because of those conditions for 
which it is undertaken and partly as a direct 
result of the procedure, the morbidity of com- 
plications associated with choledochotomy has 
been high. Biliary tract disease is very prevalent 
in our population, and cholecystectomy is one 
of the most frequent operations performed in this 
country. Various representative clinics (2) re- 
port that from 12 to 45 per cent of the patients 
undergoing cholecystectomy are at the same 
time subjected to common duct exploration for 
stones. Following choledochotomy, the external 
drainage with maintenance of decompression of 
the ductal system by means of a catheter or T 
tube is the accepted practice. At The New York 
Hospital-Cornell Medical Center, in seeking to 
attain this objective with a minimal morbidity of 
complications, we have come to use the pro- 
cedures to be described. Other methods may be 
used with equal success if the surgeon is at all 
times meticulous about details of technique. The 
management of common duct drainage is but 
one of the numerous problems in surgery of the 
biliary tract. 

Following exploration of the common duct for 
stones at the time of cholecystectomy, drainage 
may be established through the remnant of the 
cystic duct, for the exit of the catheter or the 
long limb of the T tube, or the incision in the 
common duct may be employed. In any in- 
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stance, it is important to provide a tight closure 
about the drainage tube so that bile will not 
escape into the surrounding area. 

If one elects to use the cystic duct remnant a 


small rubber catheter, usually a No. 10, 11, or 


12, is inserted into the common duct 3 to 5 centi- 
meters beyond its junction with the cystic duct 
in the direction of the duodenum. The catheter 
or long arm of the T tube is secured with a fine 
silk suture to the proximal portion of the cystic 
duct remnant and a ligature of No. 000 plain 
catgut placed 3 millimeters from the junction 
with the common duct (Fig. 1). The fixation 
suture of silk causes a necrosis of the proximal 
cystic duct and readily separates in 7 to 10 days. 
The catgut ligature does not cause necrosis, and 
when the catheter or tube is removed the cystic 
duct remnant readily closes. It is desirable not 
to place the catgut ligature flush with the com- 
mon duct since it closes less readily and there is 
likely to be an accumulation of bile upon re- 
moval of the tube. 

If for any reason the cystic duct remnant is not 
used, then closure is with a ligature and trans- 
fixing suture as we ordinarily do in cholecystec- 
tomy (Fig. 2). Under these circumstances the T 
tube is placed in the incision of exploration with 
the proximal limb extending 2 to 3 centimeters 
above the cystic duct junction and the distal half 
3 to 5 centimeters toward the ampulla of Vater. 
The long arm of the T tube is brought out at the 
upper end of the incision (Fig. 2a). The incision 
of the common duct is closed with interrupted 
sutures of No. 000 plain catgut that go through 
the entire duct wall and is then reinforced and 
partially inverted with interrupted suture of No. 
5-0 silk (Fig. 2b and c). Meticulous approxima- 
tion of the incised common duct with catgut and 
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reinforcement with inversion of the suture line 
provides a bile-tight closure (Fig. 2c and d). 
Securing a T tube thus placed does not require 
fixation with a suture. If one desires to do this, 
and it may be indicated in some situations, then 
a plain No. 000 catgut suture may be so placed 
as to incorporate the T tube and wall of the com- 
mon duct at the proximal end of the incision 
(Fig. 2e). The long arm of the T tube together 
with a Penrose (cigarette) drain is brought out 
through a stab wound and not through the 
abdominal incision. The T tube is loosely secured 
to the skin with a silk suture. Care should be 
exercised to allow for movement of the abdominal 
wall and shift of the abdominal viscera in deter- 
mining the amount of the tube within the ab- 
domen. This procedure is easily accomplished by 
ascertaining the measurement of the tube from 
the common duct to the skin surface and then 
returning to the abdomen additional tube equal 
to one-third this length (Fig. 3). 

A roll of sterile bandage is then secured to the 
skin with adhesive to one side of the stab wound 
and the tube fixed to this to prevent its obstruc- 
tion by kinking. It is attached for free drainage. 
Frequent inspections of the drainage tube should 
be made during the first few hours immediately 
after operation to insure its patency (Fig. 4). 
Because most patients are made to get up shortly 
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Fic. 1. T tube with long arm extending out through 
cystic duct. Transfixing suture of silk and ligature of cat- 
gut are placed as indicated. 


Fic. 2. T tube is placed in the incision of exploration with the long arm protruding from its upper 
portion. Then a water-tight closure is done. a and b, The incision of the common duct is closed 
with interrupted sutures of No. 000 plain catgut that go through the entire duct wall. c, d, and e, 
This suture line is reinforced and partially inverted with interrupted sutures of No. 5-0 silk. 
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Fic. 3. Location of T tube from common duct to skin 
surface to provide external drainage. 


after operation and continue to move about in- 
termittently thereafter, no fixed attachment is 
made with any receptacle but rather the drainage 
tube is permitted to project into a plastic bag or 
bottle suspended from a belt worn by the patient. 
This tube is thus undisturbed for about 8 days 
postoperatively and after the skin sutures have 
been removed. Ordinarily, at the time the pa- 
tient retires for the night on the eighth day after 
operation, the T tube is connected to a bedside 
buret. The overflow outlet is located at an esti- 
mated 15 centimeters above the level of the 
common bile duct (Fig. 5). If there is no over- 
flow of bile during the night, the tube is occluded 
in the morning, and later that day a cholangio- 
gram is made. 


POSTOPERATIVE CHOLANGIOGRAM 


It is essential that the tube-biliary tract system 
be free of air bubbles. Therefore, the tube should 
remain clamped and the patient be sent to the 
radiology department. Under fluoroscopic obser- 
vation, a large caliber needle is inserted into the 
No. 10 tube, and with gravity pressure of 15 to 
30 centimeters, 20 to 40 cubic centimeters of con- 
trast agent are allowed to flow into the system. 
As the contrast material begins to flow, the head 
of the fluoroscopic table is lowered into the 
Trendelenburg position in order to fill the radi- 
cles of the left and right hepatic ducts. When the 
radicles are visualized the table is brought into a 
horizontal position and the remainder of the 
ductal system is filled. A spot cholangiogram is 
then taken with the patient in the left and then in 


the right posterior oblique position. Also, using 
the pressure cone, multiple spot cholangiograms 
are taken of the junction of the common duct and 
the duodenum. Finally, 11 by 14 inch cholangio- 
grams of the right upper quadrant are taken with 
the patient in the anteroposterior and right pos- 
terior positions and any other additional views 
considered indicated by the fluoroscopist. All 
films are examined before the patient leaves the 
fluoroscopic table to be sure that additional ex- 
posures are not required. The films are processed 
and then read in the regular manner the follow- 
ing day. The T tube is not removed until the 
roentgenologist has had an opportunity carefully 
to review the films and the surgeon has discussed 
the findings with him. 

The ideal cholangiogram (3) should outline 
the entire biliary tract. This means that there 
should be good filling of the tract from the 
smallest hepatic radicle down to and including 
the transduodenal segment of the common bile 
duct unless there is a pathologic condition to 
explain the lack of visualization. 

If the cholangiogram is negative for untoward 
findings then the tube is occluded. The patient is 
observed during the following 24 hours partic- 
ularly for pain or discomfort referable to the 
biliary tract, an increase in pulse rate, or tem- 
perature elevation. In the absence of these condi- 
tions, the tube may be removed by first cutting 
the suture which loosely holds it to the skin and 
by exerting gentle traction. Usually, if these 
steps have been adhered to, the removal of the 
tube is accomplished easily. If, however, gentle 
traction is not effectual then it should be left un- 
disturbed for another 24 hours. 

Following removal of the tube at this time or 
later, the sinus tract will usually provide a ready 
exit for the bile that drains from the common duct 
until its aperture closes. When the cystic duct 
remnant is used, drainage after removal of the 
tube is more often than not negligible. When the 
incision of exploration is employed, and partic- 
ularly if the common duct was dilated and its 
wall thickened, drainage is often found to be more 
persistent. 

Obstruction of the common duct distal to the 
site of exploration may occur or develop during 
the several days between exploration and the 
time when a cholangiogram would ordinarily be 
made. This is usually heralded by an increase in 
the bile from the T tube. The most common 
cause of such an obstruction is a stone or cal- 
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Fic. 4. Illustration showing long arm of T tube which 
is draining common duct and is attached to bedside 
buret. 


careous material although it may be due to an 
enlargement of the head of the pancreas due to 
pancreatitis or even an unsuspected pancreatic 
tumor. A tumor arising in the lower end of the 
common duct or the ampulla of Vater that was 
not recognized at operation may become ap- 
parent after being disturbed. Spasm of the 
sphincter of Oddi sometimes does occur follow- 
ing exploration of the duct and establishment of 
drainage with a catheter or T tube. It may also 
be associated with the accumulation of material 
about a common duct from leakage where the 
tube emerges. Spasm due to exploration and 
presence of the tube usually subsides within 48 to 
72 hours after operation and is not of great im- 
portance. Obstruction of the distal common duct 
due to calculi, intrinsic tumor, or periductal 
compression is always of immediate concern. 
Retained calculi. The demonstration of calculi 
may be anticipated in the patient who has had 
numerous stones removed at the time of explora- 
tion and who for a few days loses only 100 or 200 


Fic. 5. Photograph of buret with stand to be placed at 
bedside for connection with common duct drainage in 
preparation for postoperative cholangiogram. 


cubic centimeters of bile from the drainage tube 
and then gradually or suddenly begins to dis- 
charge more and more. The buret test usually 
shows an overflow at the 15 centimeter level 
shortly after it is instituted. At cholangiography 
there may be complete occlusion of the lower 
duct segment with no passage of opaque ma- 
terial into the duodenum. Cholangiograms usu- 
ally reveal a characteristic pattern of the prox- 
imal aspect of the calculus. One may procras- 
tinate and resort to various harmless measures to 
encourage the passage of the calculus, such as 
low gravity irrigations of the T tube with saline 
and medications aimed at relaxing the sphincter 
including the local application of a 50 per cent 
saturated solution of magnesium sulfate to the 
duodenum by means of a duodenal tube. Mix- 
tures of solvents and tube-within-tube irrigating 
mechanisms are, we believe, hazardous and in- 
advisable and not to be employed. Surgical 
re-exploration is indicated and should be done 
when patient and surgeon are mutually agreed. 
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Fic. 6. Cholangiogram taken 8 days postoperatively revealing residual stone in lower portion of 
common duct. Three stones, all slightly larger, were removed at the primary operation. 


Retained calculi not causing obstruction. Patients 
following exploration of the common duct with or 
without the recovery of stones may have a very 
satisfactory clinical course immediately there- 
after; that is, bile from the tube may be only 100 
cubic centimeters or more and without sediment. 
The buret test does not suggest obstruction but 
the cholangiogram then reveals 1 or more stones 
within the ductal system. It is at times difficult to 
distinguish artifacts such as bubbles or air, coag- 
ulum of serum or blood, and calcareous material. 
When this situation obtains the ductal system 
should be gently irrigated with saline and the 
cholangiogram repeated the following day. When 
it is agreed by both surgeon and roentgenologist 
that there is irrefutable evidence of free calculi 
in the ductal system, the question as to what is to 
be recommended requires an answer. There is 
much to be said on this matter, and any one of a 
number of conclusions may be justified because 
of a wide range of circumstances. Certain general 
principles are to be kept in mind: First, calculi 
in the ductal system should be removed even 
though they are not then causing obstruction. 
Second, although they may be passed through 
the duct into the duodenum, this is unlikely. 
Third, if they remain they may well increase in 
size. Fourth and finally, they may become en- 
gaged in the lower segment of the common duct 
and cause complete obstruction or an intermit- 


tent obstruction by a valve-like action. It is also 
true that free stones may be present in the ductal 
system and cause no symptoms, but here again 
this circumstance cannot justify deliberately leav- 
ing them. Some patients, after being informed of 
the finding and having operation recommended, 
have refused and requested that the tube be re- 
moved. Usually these patients continue to drain 
bile or begin to have signs of obstruction within 
a matter of days or weeks with typical attacks of 
pain, chills, and fever (Fig. 6). 

When free calculi are demonstrated by cholan- 
giogram 8 to 10 days after common duct explora- 
tion, we recommend that the patient be reoper- 
ated upon before leaving the hospital and the 
stones removed unless there is some specific con- 
traindication. Some patients may be better pre- 
pared for reoperation by allowing them to go 
home for a period of from 2 to 3 weeks with the 
tube in place. If there is no contraindication and 
the patient refuses operation, then the tube 
should be left in place and drainage allowed for 
short intervals once or twice a day, or at anytime 
if pain or discomfort develops in the right upper 
quadrant. The T tube is usually well tolerated. 
It serves as a safety valve and provides a ready 
means of re-examination by cholangiogram. In 
addition, it serves as a constant reminder to the 
patient that he has retained calculi and that re- 
moval has been recommended. Particularly 
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Fic. 7. In 1944, the patient underwent a cholecystectomy and choledocholithotomy for chronic 
cholecystitis associated with cholelithiasis and choledocholithiasis. She remained symptom-free for 
several months. She then began to have attacks of right upper quadrant pain which increased in 
frequency and intensity. These attacks extended over a period of several years. There was no jaundice. 
An intravenous cholangiogram demonstrated a large stone in the common duct. The stone was 
removed by operation with complete relief of symptoms. 


among this group of patients the question arises 
concerning attempts at removal of such residual 
calculi by indirect measures and a wide variety 
of agents that are intended to dissolve or to frag- 
ment them. We have abandoned completely any 
attempt to remove stones by such methods. 
Severe reaction has been observed immediately 
afterward as well as delayed cholangitis follow- 
ing the use of such substances. Within a period of 
48 hours we have observed the development of a 
cholangitis manifested by right upper quadrant 
pain and discomfort, anorexia, nausea, elevation 
of temperature, and an increase in leucocytosis 
and jaundice. 

Intravenous cholangiography following removal of 
common duct calculi. Those individuals who have 
had calculi removed from the common duct may 
have recurrent choledocholithiasis and should be 
observed with this in mind. From a special follow- 
up study of a group of patients who had previous 
common duct exploration several years ago we 
reported the following (1): of 100 common ducts 
explored 47 contained stones (47 per cent) and 
53 contained no stones (53 per cent); of 96 pa- 
tients followed up for 6 months to 15 years, 12.8 
per cent with stones had recurrence, 1 who 
had no stones at exploration later had a stone 


removed from the common duct, and 1 with 
stones removed had bands causing obstruction 
at exploration 2 years later. 

Subsequent to the introduction of intravenous 
cholangiography with iodipamide sodium (chol- 
ografin) in 1953, we began to use this means of 
study to evaluate patients with persistence or re- 
currence of symptoms, following surgery for 
biliary tract disease. McClenahan, Evans, and 
Braunstein reported from this clinic on 121 such 
individuals. In 105 of these 121 patients (87 per 
cent) the common duct was visualized. Sixty- 
seven of the 105 common ducts were estimated 
to have increased in diameter (over 8 mm.). In 
10 of the 67 cases, a diagnosis of calculi in the 
common duct was made. In another in this series 
of 121, an individual with a common duct or 
normal caliber, a stone was observed. Seven of 
these 11 patients have been operated upon and 
stones have been removed. Therefore, after the 
removal of calculi from the common duct, intra- 
venous cholangiography is recommended at in- 
tervals of 1, 2, and 3 years for a period of 6 years 
thereafter. Certainly, if complaints referable to 
the right upper quadrant develop or if evidence 
of obstruction appears, this type of examination 
may provide significant information (Fig. 7). 
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SUMMARY 


Common duct exploration should be under- 


taken when there are indications of calculi or 
obstruction. It is to be regarded as a major surgi- 
cal procedure and should be carefully and thor- 
oughly done. Drainage of the common duct fol- 
lowing choledochotomy provides the greatest 
protection. Bile-tight closures of incisions in the 
duct and about drainage tubes are important in 
preventing leakage. The use of a bedside buret 
enables one to evaluate the patency of the ductal 
system. This appraisal followed by cholangio- 
grams that clearly portray the intramural por- 
tion of the common duct and its openings into 
the duodenum will provide critical evidence as to 
the presence or absence of obstruction, and, if 
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present, will indicate its nature. Residual calculi 
in the ductal system following common duct ex- 
ploration should be surgically removed unless 
there is some specific contraindication. 
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SPECIAL PROBLEMS IN THE TREATMENT OF BURNS 


E. R. CREWS, M.D., F.A.C.S., San Antonio, Texas 


For THE PAST 5 YEARS the author has treated or 
supervised the treatment of approximately 120 
burns both at the charity hospital (Robert B. 
Green Memorial Hospital) and at private hos- 
pitals in San Antonio, Texas. At the teaching 
hospital fortunately it has been possible to try 
many new procedures in the hope of saving the 
lives or shortening the period of hospitalization of 
these burned individuals. A burn ward has been 
established, and a resident has been assigned this 
service as his primary responsibility. It is be- 
lieved that a discussion of some of the myriad 
problems associated with burn therapy may be 
helpful. 


FLUID THERAPY AND COMPOSITION OF FLUIDS 


When a patient is first admitted with an exten- 
sive burn, a cutdown is performed, a polyethy- 
lene tube is inserted in a vein, and 5 per cent 
glucose in Ringer’s lactate is started. A Foley 
catheter is then inserted in the bladder. It is im- 
portant that this be done immediately in order to 
establish an adequate urinary output early and 
to replace water and electrolytes lost into the 
edematous tissues and from the burned surface, 
as it has been postulated that 75 per cent of the 
total edema forms within the first 15 minutes and 
85 per cent within the first hour. Fluid is given 
rapidly during the first 1 to 2 hours. A good index 
to the adequacy of the intake is the urinary out- 
put provided that the blood pressure remains 
stable. Fox, Wilson, and associates have advo- 
cated that the mere administration of straight 
Ringer’s lactate intravenously in the first 2 days 
with administration of blood or plasma as indi- 
cated is the optimal type of crystalloid or colloid 
therapy. For the adult, Artz (2) has advocated 
the formula of 114 cubic centimeters times per- 
centage burn times kilograms of body weight as 
the estimated amount of Ringer’s lactate for the 
first day, and one-half of this amount for the 
second day, plus 2,000 cubic centimeters of glu- 
cose in water, daily. Both of these methods have 
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been used in our series, and it has been noted that 
the patient who is given ordinary Ringer’s lactate 
effectively excretes sodium but develops more 
edema, and it takes a longer period of time be- 
fore he completely excretes the excess sodium. 
The author believes that a more ideal type of 
fluid administration consists of a straight Ringer’s 
lactate solution given over a 1 to 2 hour period 
until the urinary output has been established. At 
that time, the administration of a hypotonic solu- 
tion of 5 per cent glucose in Ringer’s lactate and 
5 per cent glucose in water, and the administra- 
tion of a more dilute Ringer’s lactate solution the 
second day, probably constitutes a more ideal 
type of fluid adminstration. 

It is most essential in the treatment of the ex- 
tensive burn to check the blood pressure at hourly 
intervals for the first 2 days, and if at any time it 
drops near shock level for a 1 or 2 hour period, 
some kind of colloid therapy is indicated such as 
plasma, dextran, or blood. Stored plasma has 
been preferred in our series when colloids are in- 
dicated. Artz (1) reports that a patient of his in 
shock on admission did not respond to the ad- 
ministration of Ringer’s lactate but did respond 
to the administration of dextran. 

In many instances, the extremities are burned 
so extensively that it is impossible to take a blood 
pressure reading. If such is the case, hypotension 
should be suspected if increasingly larger quanti- 
ties of fluids are necessary to maintain an ade- 
quate urinary output. The administration of col- 
loids for a 1 to 2 hour period will frequently re- 
establish an adequate urinary output. Prolonged 
hypotension may inhibit the patient’s ability to 
excrete sodium and nitrogen for 2 or 3 days. In 
our series, a 19 month old infant was allowed to 
remain hypotensive for approximately 14 hours. 
When this condition was recognized, plasma was 
given and the blood pressure immediately stabil- 
ized, but she remained very edematous and ex- 
creted practically no sodium or nitrogen for 214 
days. If blood is administered in the first 24 hours, 
it should be done late in that period unless the 
patient is anemic or hypotensive. If the total 
protein or albumin is low at the third 26 hour 
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period, as is frequently the case in infants with 
burns, the administration of plasma at this time 
will enhance the intravenous colloid pressure and 
aid not only the blood pressure but the mobiliza- 
tion and excretion of sodium as well. No sodium 
should be given intravenously after 48 hours un- 
less the serum sodium is reported to be under 130 
milliequivalents. 

The administration of 10 per cent invert sugar 
in water is started at the end of 48 hours and is 
continued until the patient is able to take an ade- 
quate amount of fluids orally. The more exten- 
sive the burn the longer the time lag before the 
patient will tolerate adequate fluids orally or 
food necessary to sustain him. A smaller quantity 
of sodium should be prescribed for aged patients 
and those with heart disease than for those in the 
younger age group. The rate of administration of 
fluids should be governed in the majority of in- 
stances by the urinary output, provided the pa- 
tient is not hypotensive. An estimate of the suc- 
ceeding hours’ intake should be arrived at hourly 
during the first 24 hours, to insure an adequate 
but not excessive urinary output, and fluids 
should be ordered in cubic centimeters to be 
given during that succeeding hour. 

Burns of less than 15 per cent, particularly 
if there is no appreciable third degree element, 
may be treated by oral electrolytes (Moyer’s 
solution) during the first 48 hours. Patients with 
minor burns usually retain their appetite and 
are able to take food and fluids early. It is im- 
portant to specify the exact amount of oral elec- 
trolytic solution to be given these patients during 
the first and second 24 hour period, calculated 
by multiplying the percentage of burn by kilo- 
grams of body weight by 11%. The result is the 
amount of oral Moyer’s solution ordered for the 
patient in a 24 hour period; no more, no less. 
The patient is put on a soft or regular diet. 

In extensive burns, a nasal polyethylene tube 
is placed in the stomach at the end of 48 hours 
for hourly feedings of 5 per cent glucose in water, 
in small amounts. These feedings are gradually 
increased, and during the fourth 24 hour period 
hourly skimmed milk feedings are begun in small 
quantities and increased as tolerated. The pa- 
tient is allowed to take whatever food he desires; 
however, the more extensive the burn, the more 
prolonged the depression of appetite. Between 
the third and fourth day potassium is added to 
the formula. The patient’s protein and caloric 
intake is increased very gradually, as a too ener- 


getic feeding program during the first week or 
10 days causes a marked setback because the 
patient develops bloating, diarrhea, nausea, and 
vomiting. When the patient is taking an ade- 
quate amount of food by mouth the tube feedings 
are discontinued but are reinstituted if his ap- 
petite lags. It has generally been noted that the 
burned patient continues to lose weight until 
grafting has been performed and that a too 
energetic feeding program early in an attempt 
to maintain weight has done more harm than 
good. After the first week, hematocrits are ob- 
tained twice weekly and, if at any time the 
hematocrit falls below 40 in the adult or 35 in 
the child, blood is administered. This procedure 
obviates the need for the patient to convert bad- 
ly needed proteins into the manufacture of blood. 


OPEN VERSUS CLOSED TREATMENT 


Second degree burns can be treated effectively 
either by the open or closed method, and with 
our treatment recovery takes about the same 
length of time. It is believed that third degree 
burns are better cared for by the open method. 
We, as a rule, initially treat third degree burns 
of the upper extremities by the closed method 
to facilitate turning and to keep the patient’s 
hands from contaminating burns elsewhere dur- 
ing the time an eschar is forming. Burns of the 
trunk are treated by the closed method by the 
majority of surgeons but in our series have been 
adequately cared for by the open method. A pa- 
tient who has been extensively burned, since his 
lung expansion is better while lying on his back, 
may be left in that position for 48 hours or longer. 
At the end of that time he is turned over upon 
his stomach on a Striker frame for as long as 
he is able to tolerate the position. It is wise to 
rotate the patient at least 3 times daily to allow 
an eschar to form both in front and in back. 
If the patient has beer treated initially by the 
closed method and the burn is third degree, 
it is sound practice to remove the dressings at 
about the fifth or sixth day, as in our part of 
the country the majority of patients with third 
degree burns develop a pseudomonas infection 
if the burn is left closed for a longer period. 
After the initial phase of burn treatment is over 
(48 hours), it is wise to wash the skin around 
the burn with septisol solution. This procedure 
should be done twice daily as most of the infection 
does not develop from the eschar but from the 
normal skin surrounding the burn. When this 
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course is followed little redness or evidence of in- 
fection is noted during the second and third phase 
of burn therapy. It has been observed by our 
group and by others that burned individuals, 
particularly those treated by the open method, 
do not tolerate cold. This is true before the 
eschar has formed and later after the crust has 
been débrided from the burn wound. An electric 
heat lamp is frequently employed to keep these 
patients comfortable. 


VITAMINS AND ANTIBIOTICS 


We routinely give vitamin B complex with 
C to the burned adult, starting at the time of 
admission. The adult should receive from 500 
to 1,000 milligrams of vitamin C daily. The 
infant is given vitamins A and D in addition 
to those already mentioned. 

Antibiotics are administered to burn patients 
until grafting has been performed. Penicillin or 
streptomycin is prescribed initially and the latter 
is discontinued in approximately a week. The 
penicillin is continued until there is an indication 
that the patient is developing a penicillin-re- 
sistant organism. Any purulent exudate is im- 
mediately cultured, and sensitivity studies are 
run so that the proper antibiotics may be given 
when needed. As a general rule, when the change 
is made from penicillin, terramycin or aureo- 
mycin is substituted. We endeavor to save the 
more effective antibiotics until they are really 
needed. After the first week, the patients with 
the more extensive burns commonly run a fever 
of from 101 to 102.5 degrees, but this is not 
an indication for changing antibiotics. If the 
temperature elevates to 103 or 104 degrees, a 
blood culture is taken and antibiotics are changed. 
Chloromycetin seems to be our most effective 
antibiotic in the treatment of burns. 

The time of débridement is the most critical 
for the patient after he has survived the initial 
phase of the burn. The débridement procedure 
leaves open avenues for blood stream invasion. 
We have had good success with the routine 
administration of 10 million units of penicillin 
to the adult the morning of débridement and 
5 million units to the child, regardless of the 
type of antibiotic the patient has hitherto been 
receiving. In all cases of burns of the upper 
thighs, peroneal area, and buttocks at the third 
or fourth postburn day, these patients are started 
on oral sulfathalidine as in our opinion sterilizing 
the bowel helps to reduce infection in these 


burned areas. Also the anal region is washed 
with septisol solution following each bowel 
movement. 


PREPARATION FOR GRAFTING AND GRAFTING PRO- 
CEDURES 


The proper time for débridement and grafting 
varies with the area of the body involved, the 
extent of the burn, and the age and physical 
condition of the patient. Routinely, grafting of 
the dorsum of the hand is carried out between 
the seventh and tenth postburn day. Treatment 
of a deep second degree burn is the same as for 
a third degree burn. The crust on a third degree 
burn starts to crack about the fourteenth day. 
Any raw areas should be kept covered with 
some type of dressing. If the burn is not too 
extensive and the patient is in good condition, 
on the seventeenth or eighteenth day the burn 
should be completely débrided and, if clean and 
free of necrotic material, grafting should be 
done on about the twenty-first day. If the burn 
is extensive or if the patient’s physical condition 
does not permit, daily débridement will often 
be started on about the seventeenth day. This 
débridement is only of that crust which can 
be dissected free from the underlying bed with- 
out causing bleeding. This procedure necessitates 
no anesthetic other than demerol given either 
by hypodermic or intravenously. If this course 
is followed, it will be about 30 days after burn 
before débridement can be completed. Then, as 
soon as the granulation appears healthy, grafting 
is performed. When raw areas develop as the 
crust loosens, or following débridement, these 
areas are covered with a layer of fine mesh 
gauze which is wet hourly with a solution con- 
taining 1:5,000 zephiran chloride and % per 
cent acetic acid. This alternate wetting and 
drying tends to discourage the growth of bacteria. 
The dressings are changed 2 or 3 times daily. It 
is during this stage of the burn treatment that it 
is most important to keep the surrounding skin 
free from infection by washing it with septisol 
twice daily. Sterile linens are used throughout 
the burn phase until the burned area has been 
grafted. Our nurses are instructed to wash their 
hands with septisol before attending the patient. 
After the dressings have been removed from the 
grafted areas, fine mesh gauze is again placed 
over them and the raw areas between the grafts 
and the gauze is wet with saline once hourly 
for 2 or 3 days. Subsequent to this procedure, 
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only the raw spots are covered with furacin 
gauze. Should any of the raw areas appear 
purulent, fine mesh gauze is impregnated with 
an antibiotic ointment, such as polysporin, and 
is applied until the purulent areas have disap- 
peared. Burns of the lower extremities which 
have been recently grafted should always be 
wrapped with ace bandages before the patient 
is allowed to be on his feet or to have the feet 
in a dependent position; otherwise, the grafted 
area will become ecchymotic with ensuing break- 
down of this grafted area. 

The most traumatic event after the initial 
phase of the burn is the débridement. An ex- 
tensive burn, and any burn in the aged or in 
individuals whose heart, liver, or kidney function 
is poor, should not be subjected to a one stage 
débridement but should be débrided daily as 
the crust slowly releases itself. 

At the time of grafting, as much of the burned 
surface should be grafted as is feasible, and, 
should the patient not have enough skin for 
complete grafting, homografts should be used 
to cover the remaining areas. Beginning 24 hours 
before grafting, at 3 hour intervals, the gauze 
covering the granulations is lightly sprayed with 
a 1 per cent neomycin solution. 


MISCELLANEOUS 


It has been our experience that any third 
degree burn in the aged is a dangerous injury. 


These aged individuals who suffer a greater than 
10 per cent third degree burn are routinely 
treated by the administration of prophylactic 
digitalis. 

An extensive burn in the adult is a severe 
psychologic blow, and the patient remains ap- 
prehensive, depressed, and usually without ap- 
petite until the burned area is completely covered 
with skin. Recently, tranquilizing drugs have 
been used with good results. At first, 1 tablet 
is given 3 or 4 times daily and later it is pre- 
scribed pro re nata. 


SUMMARY 


The myriad problems in the treatment of burns 
have been discussed, and brief conclusions by 
the author to some of these complexities have 
been outlined. These have included fluid and 
electrolyte therapy, optimal times for administra- 
tion of colloids, feeding programs, open versus 
closed treatment, vitamins and antibiotics, dé- 
bridement, grafting, and other miscellaneous 
problems. 
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THE SURGEON’S LIBRARY 


Reviews of New Books 


THE AUTHOR of Suprapubic Prostatectomy with Primary 
Closure of the Bladder by an Original Method! was im- 
pressed by a method of exact hemostasis of the prostatic 
fossa with primary closure of the bladder presented by 
S. H. Harris of Australia in 1927. Improvements of 
this technique were later reported, with revisions of 
his original procedure. Professor Hryntschak, in 1935, 
believing the Harris technique too difficult for the un- 
trained surgeon, began to work out a simpler pro- 
cedure, to insure diminished risk and a fistula-free 
rapidly healing bladder. On page 115, comparison of 
the techniques of Harris and Hryntschak are clearly 
enumerated. The author’s modifications of the Harris 
operation are accurately and clearly described, sup- 
ported by schematic drawings, photographs, and dia- 
grams. 

The suprapubic incision for exposure of the bladder 
is the orthodox approach; the space of Retzius is not 
exposed. The transverse blunt opening of the bladder 
has two main advantages: first, bleeding is practically 
absent from the bladder wound, thus, a more favorable 
condition of healing of the bladder wound is created; 
second, with this type of bladder opening, the bladder 
wound never extends into the space of Retzius. Blad- 
der margins are in full view and easier to close. 

One important procedure in the enucleation of the 
prostate is clearly described. He breaks through the 
mucosa at the base of the colliculus on the right and 
left sides and carries the enucleation upward with no 
further chance of tearing the mucosa of the colliculus. 
Incontinence is less apt to occur when the mem- 
braneous urethra is not injured. This procedure usu- 
ally prevents such a mishap. 

Management of the prostatic fossa after enucleation 
appears to be the most important procedure to obtain 
a primary closure of the bladder. Hemostasis must be 
obtained to promote good bladder drainage. Hemo- 
stasis is obtained by placing a margin suture through 
the prostatic margin edge at about 9 o’clock by use of 
a small boomerang needle. The same analogous ma- 
neuver is performed on the right side, i.e. at 3 o’clock; 
and now after ligation, each of these two guide sutures 
are held by clamps and are called stay sutures. 


‘SupRAPUBIC PRosTECTOMY; WITH PRIMARY CLOSURE OF THE 
BLADDER BY AN ORIGINAL METHOD. By Univ. Prof. Dr. Theodore 
Hryntschak. Authorized translation by Noble’S. R. Maluf, M.D. 
Completely rev., 187 pages, 36 illustrations. $8.50 Springfield, 
Illinois: Charles C Thomas, 1955. 


The second series of sutures are called the “large 
transverse sutures.”” The boomerang needle (large) is 
driven through the vesical mucosa about 8 to 10 
millimeters from the fossal margin, then brought out 
as deeply as possible in the prostatic fossa. In this 
manner one grasps as much tissue as possible and there- 
by fulfills two purposes: optimal hemostasis and the 
prevention of necrosis of the sutured tissue. The rec- 
tum may be injured while placing the “large trans- 
verse sutures” deep in the prostatic fossa. These su- 
tures are not necessary today, as a Foley or Foley- 
Alcock catheter, with oxycel placed around and below 
the bag before putting traction on the catheter, can be 
used. This technique controls bleeding adequately and 
obviates the tedious placing of sutures with a pos- 
sibility of injury to the rectum. 

Hemostasis must be obtained in primary closure of 
the bladder to promote good bladder drainage. Blood 
clots obstruct the catheter, the bladder becomes dis- 
tended with urine and blood clots, and increasing 
cystic pressure invites rupture of the suprapubic in- 
cision. The bladder is closed with purse-string, turning 
the mucosa inward. 

The technique used by Hryntschak is documented 
by statistical data on 300 cases. Early removal of the 
urethral catheter, ambulation in 24 hours, and a short 
postoperative hospitalization are rewarding to the pa- 
tient. The postoperative complications are similar in 
nature and percentage-wise about the same as after 
any other surgical technique used in prostatectomy. 

The author has abandoned transurethral resection 
of the prostate, but thinks that the well trained urolo- 
gist must be acquainted with all procedures used in 
removing the gland. One criticism of the author is 
the size of the gland he removes by the suprapubic 
route. Some glands weigh 20 grams or less. 

Intravenous narcosis is his method of choice in 
anesthesia. 

The history of transvesical prostatectomy is well 
documented, with dates, names, and procedures in 
chronologic order. ; 

Preoperative treatment is similar to that in genera 
use. Indwelling catheters are avoided when possible, 
being used in urinary retention or in the presence of 
severely infected bladders. Urinary antiseptics are used 
to combat the infection. 

Along with a careful history and physical examina- 
tion, cardiovascular and renal tests, such as kidney 
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function tests and cardiac compensation tests, are done. 
Any deficiency of these organs is corrected as com- 
pletely as possible. 

Postoperative complications such as dehiscence of 
the wound, sepsis, pulmonary embolism, cardiovascu- 
lar collapse, uremia, and paralytic ileus are similar to 
those seen with all methods of prostatectomy. 

Comparision of the techniques of Harris and Hrynt- 
schak are found on page 115, Chapter 10. The differ- 
ences of techniques are not new to urologists. Lower 
of Cleveland used a similar technique in the twenties. 

This volume of 182 pages presents a technique, as 
described above, for primary closure of the bladder 
following suprapubic prostatectomy. Most of the book 
pertains to the urologic management of the patient. 
Our present method of suprapubic, retropubic, or 
perineal prostatectomy when large glands are encoun- 
tered, or a transurethral resection when smaller glands 
are encountered will give as satisfactory results with 
few if any postoperative fistulas. —K. E. Barber. 


THE WELL WRITTEN VOLUME, The Physician-Writer’s 
Book?, by a distinguished medical editor, can be read 
with pleasure and profit by every medical man who 
would improve the quality of his writing; with pleas- 
ure, because it is delightful reading, with profit, be- 
cause the author points out the many pitfalls that 
await the unwary and emphasizes with numerous ex- 
amples of good and bad usage the many mistakes and 
defects too often seen in medical writing. 

Although the plan of this volume—with its first 
four parts entitled “The Whole Article or Book,” 
“The Paragraph,” ‘““The Sentence,” ‘‘Words”—sug- 
gests a textbook of English composition, the author 
has presented his advice and suggestions with such 
sympathy for his audience and such understanding of 
the problems of the physician-writer that the reader 
realizes quickly he is being coached by a friendly 
expert and not being criticized by a slightly super- 
cilious pedagogue. The titles of parts 5, 6, and 7— 
“Tables and Illustrations,’ ‘Preparing the Manu- 
script for Release and Securing a Copyright,” 
“Ethics” —indicate still further the scope of the volume. 

The appendixes form a delightful addition to the 
whole, and if one is a little disappointed early in his 
reading to be asked to turn back to an appendix near 
the end of the volume, when he does so he will 
probably read them from I to XXI without laying 
down the book, and again with pleasure and with 
many chuckles throughout the evening. 

One could wish that every young medical man be- 
ginning his career as a physician-writer would read 
and reread Hewitt’s volume, and that writers of wider 
experience would be willing to profit by its many 
helpful suggestions. —Sumner L. Koch. 


THE LARGE TOME Roentgen Signs in Clinical Diagnosis* 
consists of 1,058 pages and is an almost encyclopedic 


?THE Puysician-WRITER’s Book; TRICKS OF THE TRADE OF 
MepicaL Writinc. By Richard M. Hewitt, A.M., M.D. 415 
pages, 37 illustrations. $9.00. Philadelphia and London: W. B. 
Saunders Co., 1957. 

3ROENTGEN SiGns IN CLINICAL Diacnosis. By Isadore Meschan, 
M.A., M.D., with the assistance of R. M. F. Farrer-Meschan, 
M.B., B.S. 1058 pages, 2216 illustrations on 780 figures. $20.00. 
Philadelphia and London: W. B. Saunders Co., 1956. 


presentation of the field of diagnostic roentgenology, 
By the same author who produced The Atlas of Normal 
Radiographic Anatomy, this volume is intended primarily 
for use of medical students and of residents in radiol- 
ogy early in their period of postgraduate training. 

In the 31 chapters, the subject matter covered 
ranges from orientation discussions of the functions of 
a radiologist, the background of physics, and tech- 
nique and protection, on through examination and 
diagnosis of the body’s systems. Although the author 
has not dwelt in detail on certain specialized proce- 
dures of examination and on the conditions so in- 
vestigated, he has touched on almost everything. 

Not all radiologists will agree with the organiza- 
tional principle used in some chapters on the skeletal 
system and the chest, namely the classification and dis- 
cussion of certain lesions according to radiographic 
appearance rather than pathologic nature. Although 
this approach precludes the presentation of certain 
diseases in the usual manner, it has the novelty of 
being a sort of index to differential roentgenologic 
diagnosis. Thus, there are chapters dealing with 
“*Radiolucent Bone Diseases” and “‘Osteosclerotic and 
Hypertrophic Bone Diseases” of the extremities, but 
there is no section entitled “Bone Neoplasms,” and this 
subject is not presented as such. Similarly, another 
chapter is entitled ““Radiographic Differentiation of 
Pneumonic Diseases Characterized by Flat Diffuse 
Shadows in the Lungs.” Here the author details and 
correlates the pathology and radiologic appearance of 
numerous pulmonic inflammatory conditions, atelec- 
tasis, aspiration phenomena, and so forth. 

Throughout the text, the discussion is illuminated by 
good reproductions of representative roentgenograms 
and, as in the Aflas, effective use is made of numerous 
shaded drawings to accent a point under discussion. 

Good lists of general references appear at the end of 
each chapter, and in addition, more specific and par- 
ticularly pertinent articles are referred to in footnotes. 
Many of these are of recent appearance in periodic 
literature. A carefully compiled and detailed index 
occupies the last 40 pages. 

All in all, the text is a worthwhile addition for 
libraries of medical schools and departments of radi- 
ology in which postgraduate training is conducted. 
The practicing radiologist may often wish to refer to 
is also. —George D. Davis. 


THE FIFTH AND'LATEST EDITION of the Novaks’ 
book of Gynecology,‘ is a fitting successor to its predeces- 
sors. It meets all the requirements of excellence for 
a medical text. Its format follows that which has been 
used in previous editions, and is that which is gener- 
ally accepted as being the best for the didactic dis- 
semination of medical information. While, this is ob- 
viously the easiest to prepare and the most straight- 
forward for presentation and study, it does place the 
burden of correlation on the reader. 

It is our hope, that sometime in the near future, 
this type of text may be supplemented by a thorough 
analysis of the main gynecologic symptom complexes 


‘TEXTBOOK oF GyNECOLOGYy. By Emil Novak, A.B., M.D., 
D.Sc.(Hon.), F.A.C.S., F.R.C.O.G.(Hon.), and Edmond R. 
Novak, A.B., M.D., F.A.C.S. 5th ed. Baltimore: Williams & 
Wilkins Co., 1956. 
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with reference to the various disease entities, since it 
isin this manner and from this approach that the 
student and practitioner must proceed with any in- 
dividual case. 

Several chapters in this excellent book are worthy 
of special mention. There is a thorough discussion and 
explanation of the physiology and endocrinology of 
menstruation. This is essential information to anyone 
who wishes to have a thorough knowledge of this field. 
Likewise, the classification and discussion of ovarian 
tumors from the dean of gynecologic pathologists is 
second to none. 

The chapter on “Carcinoma of the Cervix,” has 
been rewritten with particular emphasis being placed 
on a discussion of ““Carcinoma in Situ.” The authors 
have been openminded in their discussion of this 
controversial subject, but have certainly approached 
the subject positively enough so that any openminded, 
clear thinking person can benefit greatly from it. 
Certainly, the outcome of the newer concepts in treat- 
ment of carcinoma of the cervix, and the end results 
of the various divergent forms of therapy for carci- 
noma in situ, must await the test of time before final 
evaluation can be given. 

It is very encouraging to read the thorough dis- 
cussion of endometrial biopsy and suction curettage, 
since this procedure can do much to increase the 
accuracy of gynecologic diagnosis of both benign and 
malignant conditions, as well as greatly reduce the 
medical expense of a large group of patients by avoid- 
ing expensive hospitalization. 

Perhaps the most striking thing about the entire 
text is its extreme readability. Medical texts are no- 
tably long, wordy, and dull, but this is a refreshing 
exception. The style is lucid, to the point, and not 
infrequently, there are evidences of an excellent sense 
of humor. 

Likewise, the publishers have produced a tech- 
nically excellent work, with an attractive cover, clearly 
legible type, and excellent reproduction of many well 
spaced illustrations and photographs. The references 
are numerous and up to date. 

It is our opinion that this new edition will prove 
worthy and useful for all those interested in gynecol- 
ogy. —RHorace T. Lavely, Fr. 


Ir Is IMPOSSIBLE, I suppose, to fully comprehend the 
significance of the book entitled The Initial Manage- 
ment of Thoracic and Thoraco-abdominal Trauma’ without 
having lived the days that made it possible. 

We entered World War II with but the foggiest 
concept of the natural history and the basic pathol- 
ogy of chest trauma. Those early months of wartime 
experience come out of the past as if conjured up by 
the reading of this book. They come as a confused 
dream wherein the principal occupation seemed to 
have been an endless search by ceaseless probing, for 
the basic principle of the pathology of wounding. It 
was a constant attempt to piece together in under- 
standable sequence the events of wounding and of 
early treatment. It was the maddening frustration of 
trying to find a common denominator, as it were, for 

‘THe InITIAL MANAGEMENT OF THORACIC AND THORACO- 


ABDOMINAL TRAUMA. By Lawrence M. Shefts, M.D., 121 pages, 
illustrated. Springfield, Ill.: Charles C Thomas, 1956. 


the variegated clinical pictures that passed by with 
dizzying speed. 

To the surgeon in a forward installation, seeing 
recently injured persons, one of the greatest frustra- 
tions was his inability to check on his results because 
the demands of the situation forced him to do his best, 
then pass his handiwork on where it would come 
under the gaze of some one else. To secure the desired 
follow-up was arduous indeed, but only by so doing 
could self criticism be carried out and proper manage- 
ment evolved. This book is proof that it was done. 

Edward D. Churchill very appropriately writes the 
foreword, and very beautifully summarizes the funda- 
mental tenets, whereupon lies its value. He says in 
effect that the management of chest trauma is basi- 
cally conservative. As the experience of surgeons in 
the battle zone increased, fewer thoracotomies were 
required. Likewise, and by the same token, a clear 
distinction is drawn between the resuscitation of the 
wounded person and preoperative treatment. 

The book is beautifully printed and generously 
illustrated throughout. Many of these take the form 
of diagrammatic or semidiagrammatic drawings. 
Roentgenograms supplement clinical data. 

The material is clearly outlined and takes up the 
various phases of resuscitation, thoracic, thoraco- 
abdominal, chest wall, and closed thoracic and thora- 
coabdominal wounds. Nine selected clinical cases em- 
phasize problems in diagnosis or management. 

All of this is done in an easily readable “homey” 
style. Reading through this book, its narrative re- 
plete with detail, is a reasonable substitute for actual 
experience. A selected bibliography and complete 
indexing enhances its value as a source book. 

The deplorable current trend toward increased use 
of thoracotomy in the treatment of chest trauma seems 
to ignore the lessons learned a few short years ago. 

A quotation from the preface will clarify the proper 
position of “surgery” in chest trauma. “The technical 
portion of the surgical treatment of trauma is sim- 
plicity itself. In the majority of cases one either ligates 
... removes... sutures... or exteriorizes. All of this 
can be done by any well trained technician, whereas 
the indication for so doing and the proper timing are 
the functions of the compleat surgeon.” 

— Hiram T. Langston. 


THE THIRD EDITION of Colby’s Essential Urology® is now 
off the press. Such a book is a joy to review. The 
treatment of each subject is concise and to the point. 
No unnecessary padding is applied in any part. 
The description of developmental anatomy through- 
out is outstanding. The diagrams and discussion of 
this rather difficult subject should help the student 
appreciate the importance of this basic science in the 
field of urology. The portion of the book pertaining 
to infections of the urinary tract will be especially 
helpful to the student first confronted with this im- 
portant phase of medicine. All of the useful drugs 
are discussed, and the usual dosages are given. The 
discussion of calculous disease of the kidneys is as 
good as there is on this particular entity in all the 
SEssENTIAL Uroocy. By Fletcher H. Colby, M.D. 3rd ed. 


656 pages, 357 illustrations. $8.00. Baltimore: The Williams 
& Wilkins Co., 1956. 
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present medical literature. The treatment of pro- 
static enlargement is also well covered. The advan- 
tages and disadvantages of the various surgical pro- 
cedures are well outlined. The entire subject is discus- 
sed in a practical manner. Infertility in the male is 
covered at some length and in a realistic fashion. 
Most textbooks of urology tend to gloss over this part 
of our professional practice as briefly as possible. 
Tuberculosis of the genitourinary organs brings this 
interesting subject up to date. Specialists and begin- 
ners alike can gain by a study of this chapter. 

To sum up our review in a single sentence, Colby’s 
Essential Urology is one of the best single textbooks of 
urology printed in the English language, and I am 
happy to have this addition to my library. 

— Thomas L. Pool. 


BOOKS RECEIVED 


Books received are acknowledged in this department, 
and such acknowledgment must be regarded as a suf- 
ficient return for the courtesy of the sender. Selections 
will be made for review in the interests of our readers 
and as space permits. 


DIE BOESARTIGEN GESCHWULSTE DES DICKDARMS UND 
Mastparws. By Prof. Dr. Nicolai Guleke. 359 pages, 
66 illustrations. DM 93.-. Stuttgart: Ferdinand Enke 
Verlag, 1957. 

CHIRURGIE DER LEBER; KLINIK UND TECHNIK. By Priv.- 
Doz. Dr. M. Reifferscheid. 168 pages, 108 illustra- 
tions. DM 36.-. Stuttgart: Georg Thieme Verlag, 1957. 

LEHRBUCH DER KINDERCHIRURGIE. By Priv.-Doz. Dr. 
Max Grob. Assisted by Dr. Margrit Stockmann and 
Dr. Marcel Bettex. 775 pages, 876 illustrations. DM 
157.-. Stuttgart: Georg Thieme Verlag, 1957. 

DER HOHE GRADSTAND. By Prof. Dr. med. W. Mobius 
and Dr. med. Harald Hilmerth. 71 pages, 21 illustra- 
tions. DM 10.90. Leipzig: Veb Georg Thieme, 1957. 

ANTIKOAGULANTIEN. By Prof. Dr. med. habil. Eberhard 
Perlick. 290 pages, 58 illustrations. DM 36.-. Leipzig: 
Veb Georg Thieme, 1957. 

CHIRURGISCHE PROPAEDEUTIK. By E. Sonntag. Revised 
by Prof. Dr. med. Erich Wachs. 3rd rev. ed. 390 pages, 
347 illustrations. DM 47.50. Leipzig: Veb Georg 
Thieme, 1957. 

CIBA Founpation SympostumM. THE CHEMISTRY AND 
Bro.ocy oF Purines. Editors, G. E. W. Wolstenholme, 
O.B.E., M.A., M.B., B.Ch., and Cecilia M. O’Connor, 
B.Sc. 327 pages, 124 illustrations. $9.00. Boston: Little, 
Brown & Co., 1957. 

CIBA Founpation on REG- 
ULATION AND Mope oF AcTION oF THYROID Hor- 
MONES. Editors, G. E. W. Wolstenholme, O.B.E., M.A., 
M.B., B.Ch., and Elaine C. P. Millar, A.H.-W.C., 


THE MONOGRAPH entitled Clinical Urology for General 
Practice’ by Cordonnier is intended for the general prac- 
titioner. It is well planned and eminently practical. 
Methods of diagnosis and treatment are clearly and 
systematically presented. 

This volume of 245 pages is clear, concise, and very 
easy to read. It is very well illustrated, and it is one of 
the best books of its kind. The section on carcinoma of 
the urinary bladder is presented especially well. 

This book shows evidence of careful planning and 
sound clinical judgment. It should appeal especially 
to the student and to the general practitioner. 

—Frederick A. Lloyd. 


7CiintcaL UrotoGy For GENERAL Practice. By 
Cordonnier, F.A.C.S. 252 pages, 47 illustrations, $6.75. St. 
Louis: The C. V. Mosby Co., 1956. 


A.R.LC, Vol. X. 311 pages, 114 illustrations. $8.50 
Boston: Little, Brown & Co., 1957. 

OsstetricAL Nursinc. By Carolyn Conant Van Blar- 
com, R.N. Revised by Erna Ziegel, R.N., B.S. 4th rev. 
ed. 855 pages, 205 illustrations. $6.50. New York: 
The Macmillan Co., 1957. 

LEs ICTERES PAR RETENTION; DIAGNOSTIC MEDICO-CHIRUR- 
GIcAL. By J. Caroli. In collaboration with A. Char- 
bonnier, J: Etevé, A. Paraf, and P. Ricordeau. 482 
pages, 308 illustrations. 6.700 fr. Paris: Masson & Cie, 
Editeurs, 1956. 

THe NursE AND THE OUTPATIENT DEPARTMENT. By 
Audrey Windemuth, R.N., B.S. 580 pages, not illus- 
trated. $6.50. New York: The Macmillan Co., 1957. 

Synopsis oF Ossretrics. By Jennings C. Litzenberg, 
B.Sc., M.D., F.A.C.S. Revised by Charles E. McLen- 
nan, M.D. 5th rev. ed. 403 pages, 163 illustrations with 
4 in color. $6.00. St. Louis: C. V. Mosby Co., 1957. 

THE DraGnosis AND TREATMENT OF ENDOCRINE Di1soRDERS 
IN CHILDHOOD AND ADOLESCENCE. By Lawson Wilkins, 
M.D. 2nd ed. 526 pages, illustrated. $17.50. Spring- 
field, Ill.: Charles é& Thomas, Publishers, 1957. 

TuMoRs OF THE EYE AND ApnExA. By Algernon B. Reese, 
M.D. Section X, Fascicle 38. 205 pages, 122 illustra- 
tions. $2.00. Washington, D.C.: Armed Forces Institute 
of Pathology, 1956. 

Tumors OF THE Kipney, RENAL PELvis AND URETER. By 
Balduin Lucke, M.D., Dr. P.H., and Hans G. Schlum- 
berger, M.D. Section VIII, Fascicle 30. 208 pages, 187 
illustrations. $2.25. Washington, D.C.: Armed Forces 
Institute of Pathology, 1957. 

Tumors OF THE PituITARY GLAND AND INFUNDIBULUM. 
By James W. Kernoham, M.D., and George P. Sayre, 
M.D. Section X, Fascicle 36. 81 pages, 67 illustrations. 
$1.00. Washington. D.C.: Armed Forces Institute of 
Pathology, 1956. 
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AMERICAN COLLEGE OF SURGEONS 


DANIEL C. ELKIN, Lancaster, Kentucky, President 
WILLIAM L. ESTES, JR., Bethlehem, Pennsylvania, President-Elect 


PRELIMINARY PLANS FOR THE 43rd CLINICAL CONGRESS 
CONVENTION HALL, ATLANTIC CITY, NEW JERSEY 


OCTOBER 14 TO 18, 1957 


THE DISTINGUISHED Ernest Basil Verney, Cam- 
bridge, England, will give the first Baxter Lec- 
ture in Congress history on Wednesday after- 
noon, at 2 p.m. Establishment of this annual 
lectureship, in the field of parenteral therapy, 
was announced at the annual meeting of Fellows 
during the last Clinical Congress by Dr. I. S. 
Ravdin, Chairman, Board of Regents. This 
lectureship will be supported by annual grants 
to the College from Baxter Laboratories, of 
Morton Grove, Illinois. 

Dr. Verney is currently Professor of Pharma- 
cology at University College, London, and 
Fellow of Downing College, Cambridge. He is a 
member of several noted medical societies, 
among them the Pathological Society of Great 
Britain and Ireland and Physiological Society, 
and the Medical Research Society; he has been 
the recipient of important honors, including the 
Beit Memorial Fellowship, and the St. Bar- 
tholomew’s Hospital Shuter Scholarship. He has 
written widely in his field for medical and sci- 
entific journals. Recent articles include ‘‘Water 
Diuresis” in the Irish Journal of Medical Science, 
and, with R. V. Selwood, ‘‘Glomeruli in Kidney 
of Dog” in the Journal of Anatomy, London. 


General Sessions 


General sessions will begin promptly at 10 
am. Monday. President Daniel C. Elkin will 
preside over the opening panel on “Treatment 
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of Metastatic Breast Cancer,’’ with Charles 
Eckert as moderator and, as collaborators, 
George E. Moore, Olof H. Pearson, Bronson S. 
Ray, and William B. Seaman. 

‘Inflammatory Lesions of the Gastrointestinal 
Tract (Not to Include Peptic Ulcer Or Appen- 
dicitis)” will be the topic at 1:30 p.m., with 
Stanley O. Hoerr, the moderator, and collabora- 
tors, Bentley P. Colcock, Burrill B. Crohn, and 
L. Kraeer Ferguson. A panel on “Visceral 
Causes of Back Pain’’ will follow, with Roger C. 
Graves, the moderator. Collaborating are J. 
Englebert Dunphy, Reed M. Nesbit, Frank P. 
Patterson, Lucian A. Smith, Howard C. Taylor, 
and James C. White. 

‘Tumors of the Thyroid” is the topic Tuesday 
afternoon at 1:30. Dwight E. Clark is the 
moderator, and the collaborators are George 
Crile, Jr., John C. McClintock, Edward Rose, 
and Philip G. Rowe. “‘Portal Hypertension” will 
be discussed next by Samuel P. Harbison, mod- 
erator, and Mr. Ian Aird (London, England), 
Robert R. Linton, and J. S. Myers. 

On Wednesday at 1:30 p.m. “Changing 
Aspects of Surgical Infections” will be the sub- 
ject, with William A. Altemeier, moderator, and 
Anthony R. Curreri, John A. Moncrief, Edwin 
J. Pulaski, Thomas S. Wilson, and Chester W. 
Howe. A discussion on “‘Gastric Ulcer” will fol- 
low, with George P. Rosemond and Mr. John 
Bruce (Edinburgh), Henry L. Bockus, J. Harvey 
Johnston, E. Bruce Tovee, and Claude E. Welch. 
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On Thursday at 1:30 p.m. ‘‘Benign Lesions of 
the Anus and Rectum”’ will be the subject, with 
R. Kennedy Gilchrist the moderator, and A. 
Stephens Graham, Samuel McLanahan, Robert 
Turell, and Neil W. Swinton. 

The Oration on Trauma will follow: ‘‘Educa- 
tion in Trauma” is the topic, to be given by 
Harrison L. McLaughlin, New York. The time 
is 3 to 3:30 p.m. 


Specialty Sessions 


An advance outline of the specialty sessions 
follows: 


GYNECOLOGY AND OBSTETRICS 


Monpay, 1:30-3 p.m.—Cancer and Precancerous Le- 
sions of the Vulva. S. B. Gusperc, Moderator. 
Collaborators: Jason H. Coins, JosePH H. Pratt. 
3:30-5 p.m.—Radiation Injury to Fetus or Mother 
During Pregnancy. James F. Notan, Moderator. 
Collaborators: RicHARD H. CHAMBERLAIN, ROBERTS 
Rucu, Duncan E. Rew. 

Tuespay, 1:30-3 p.m.—Surgical Conditions of the 
Uterus During Gestation and the Puerperium. 
Wooparp D. Beacuam, Moderator. Collaborators: 
E. Brown, R. Gorpon Douc as, EDWARD 
G. Waters. 3:30-5 p.m.—Methods of Detecting 
Ovulation. Somers H. Sturcis, Moderator. Col- 
laborators: C. LEE Buxton, S. Leon IsraEt, W. T. 
POMMERENKE. 

WepNnEsDAY, 1:30-3 p.m.—Management of Compli- 
cations of Labor Causing Fetal Distress (Exclusive 
of Abruptio Placentae). FRANK E. WHITACRE, 
Moderator. Collaborators: J. Mitton SINGLETON, 
FRANKLIN L. Payne, Rosert A. Ross. 3:30-5 p.m. 
—Problems of Stress Incontinence. WiLt1aM E. 
StuppirorD, Moderator. Collaborators: ALBERT 
A. AwpripceE, Tuomas L. Batt, Josoua W. 
Davies, D. AntHony D’Esoro, Eucrene A. Ep- 
WARDS. 

Fripay, 1:30-3 p.m.—Modern Management of Face, 
Brow and Transverse Presentation. WittiaM N. 
THORNTON, JR., Moderator. Collaborators to be 
announced. 3:15-4:45 p.m.—Endometriosis. ROGER 
B. Scott, Moderator. Collaborators: CLayTon T. 
BrEcHAM, Lamon A. Gray, LOWELL F. PETERSON. 


NEUROLOGIC SURGERY 


Fray, 9-10:30 a.m.—Symposium on Dermoid and 
Epidermoid Tumors of the Central Nervous Sys- 
tem. Epcar F. Fincuer, Moderator. Collaborators: 
Donatp D. Matson and S. MacCarty. 
10:35-12 noon.—Traumatic Intracranial Hemor- 
rhage. E. S. Gurpjian, Moderator. Collaborators: 
E. JEFFERSON BROWDER, FRANcIs AsBURY ECHLIN, 


Joun Raar. 2-5 p.m.—Clinical Neurosurgical 
papers. RusseELt Meyers, presiding: (Discussors 
will be announced in next issue of this Journal.) 
Massive Frontal Epidural Hematoma as a Compli- 
cation of Ventricular Drainage and Ventriculogra- 
phy. Harotp Hart, Henry R. Liss, Lester A. 
Mowunt; The Tethered Spinal Cord Syndrome and 
Its Relation to Urinary Incontinence. IRa J. JAck- 
son; The Effects of Intracranial Disease on Gastric 
Secretion. RicHArD A. Davis; Inflammatory Inter- 
vertebral Disc Disease as a Postoperative Compli- 
cation of Treatment of Herniation in the Lumbar 
Area. W. EuGENE STERN; Problems Associated with 
the Diagnosis and Treatment of Carotid Artery- 
Cavernous Sinus Fistulas. RicHARD C. ScHNEIDER, 
Joun W. HEnperson, James W. Dy Cranio- 
orbital Lesions. FRANK P. SmirH. 


ORTHOPEDIC SURGERY 
Fripay, 1:30-3 p.m.—Amputation in the Upper 


Extremity. D. Wirson, Moderator. Col- 
laborators: CHARLES O. BECHTOL, Maurice 


J. FLETCHER, CAMERON B. HALL. 3:15-4:45 p.m.— 
Ligamentous Injuries of the Knee Joint. Atvin J. 
IncRAM, Moderator. Collaborators: Rosert G. 
BrRASHEAR, Bruce J. BRuwER, EuGENE E. REcorp. 


PLASTIC SURGERY 


Monpay, 1:30-3 p.m.—Surgical Repair of Radiation 
Burns. FRANK McDowELL, Moderator. Collabora- 
tors: Rosin ANDERSON, WILLIAM G. Hamm, MI- 
CHAEL L. Mason, Henry P. Royster. 3:30-5 p.m. 
—Facial Trauma From Traffic Accidents. L. N. 
Moderator. Collaborators: Rosert M. 
McCormack, C. SyYNDER, Forrest 
Youn. 


THORACIC SURGERY 


Fray, 1:30-3 p.m.—Thoracic Surgery in Pediatrics. 
CAMERON Haicut, Moderator. Collaborators: C. 
EveRETT Koop, OrvAR Swenson, Hucu B. Lynn. 
3:15-4:45 p.m.—Recent Developments in Cardiac 
Surgery. FRank GerBope, Moderator. Collabora- 
tors: WILFRED G. BicELow, Denton A. COOLEY, 
Donatp B. Mr. Denis MELROSE (London, 
England). 


UROLOGY 


Monpay, 1:30-3 p.m.—Diagnosis and Management 
of Urinary Obstruction in the Aged. Witu1aM L. 
VaLK, Moderator. Collaborators: Raymonp G. 
Bunce, RicHarp CuuTe, Kyrit B. Concer. 

Tuespay, 1:30-3 p.m.—Bladder Substitutes in Con- 
genital and Acquired Conditions. Wy ann F. 
LEADBETTER, Moderator. Collaborators: A. WAITE 
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Boune, Justin J. CoNDONNIER, WILLIAM C. SHOE- 
MAKER, SAMUEL A. VEsT. 

Tuurspay, 1:30-3 p.m.—Diagnosis and Manage- 
ment of Surgical Lesions of the Adrenals. GEorRGE 
F. Moderator. Collaborators: OLIvER 
Core, J. HARTWELL Harrison, JOSEPH JAILER, 
W. Scorrt. 

Fray, 1:30-3 p.m.—The Abdominal Mass in Chil- 
dren and Adults. CHARLEs C. Hiccins, Moderator. 
Collaborators: J. Hinton, V. MEics, 
T. Mustarp, Rusin H. Frocks. 


Postgraduate Courses 


Courses, chairmen, and time are listed below. 
Details of the courses will be listed in a future 
issue of this Journal. 


Preoperative and Postoperative Care of the Surgical 
Patient. Francis D. Moore, Boston. (Tuesday 
through Friday, 8:30—11:30 a.m.) 

Gastrointestinal Disease. S. W. Moore, New York. 
(Tuesday through Friday, 8:30—11:30 a.m.) 

Diseases of the Liver, Biliary Tract and Pancreas. 
Louis M. RoussELot, New York. (Tuesday through 
Friday, 8:30-11:30 a.m.) 

Cardiovascular Surgery. H. Scort, JR., 
Nashville. (Tuesday through Friday, 8:30—11:30 
a.m.) 

Immediate Treatment of Multiple Injuries. PReston 
A. Wave, New York. (Tuesday through Friday, 
8:30-11:30 a.m.) 

Gynecology and Obstetrics. Louis M. HELLMAN, 
Brooklyn. (Monday through Thursday, 8:30-11:30 
a.m.) 

Fractures in Children and in the Aged. Epwin F. 
Cave, Boston. (Tuesday through Friday, 8:30- 
11:30 a.m.) 

Surgical Aspects of Pulmonary Disease. Joun W. 
StRIEDER, Brookline. (Monday through Thursday, 
1:30-4:30 p.m.) 


Nominal fee is $5.00. Because these courses 
are so popular, and seating will be limited to 
ticket holders, it is advisable to register as soon 
as possible. 


Forum on Fundamental Surgical Problems 


The complete Jist of Forum reports will ap- 
pear in the October issue of this Journal. In at 
least 16 sessions during the week reports will be 
made of the latest research, and changes and 
advances in surgical techniques. The specialties 
of Gynecology and Obstetrics, Orthopedic Sur- 
gery, Plastic Surgery, Neurologic Surgery, and 
Urology will be included in this Forum. 


Color Television 


Color telecasts will originate from Johns 
Hopkins Hospital, Baltimore. Procedures and 
operating surgeons are listed below. Panel 
members and moderators will be listed in the 
next issue. 


Monpay, 9-10:15 a.m.—Techniques of Anesthesia. 
Dona_p W. Benson. 10:30-12 noon.—Closure of 
Auricular Septal Defect. FRanK C. SPENCER. 
2-3:15—Temporal Lobe Excision for Psychomotor 
Equivalent. A. WALKER. 3:30-5 p.m.— 
Pulmonary Resection. RicHaRD F. KIEFFER, JR. 

Tuespay, 9-10:15 a.m.—Systemic Pulmonary Anas- 
tomosis for Tetralogy of Fallot. ALFRED BLALOcK. 
10:30-12 noon.—Repair of Pectus Excavatum. 
Mark M. Ravircu. 2-3:15 p.m.—Thyroidectomy 
Epwarp S. Starrorb. 3:30-5 p.m.—Interruption 
of Patent Ductus. Davip C. SasisTon. 

Wepnespay, 9—10:15 a.m.—Gastrectomy. GrorcE C. 
Finney. 10:30-12 noon.—Repair of Ventricular 
Septal Defect. Henry T. Bannson. 2-3:15 p.m.— 
Bladder Substitution. WALLACE Scort. 
3:30-5 p.m.—Operation for Pancreatic Disease. 
L. RipcEway TRIMBLE. 

Tuurspay, 9-10:15 a.m.—Radical Mastectomy. 
WarFiELD M. Firor. 10:30-12 noon—Spaulding- 
Richardson Composite Operation for Uterine Pro- 
lapse. RicHarp W. TeLinpe. 2-3:15 p.m.— 
Operation for Biliary Disease. James P. Isaacs. 

Frmay, 9-10:15 a.m.—Portacaval Shunt for Portal 
Hypertension. JAMEs R. CANTRELL. 10:30-12 noon. 
—Excision of Aortic Aneurysm. Henry T. BAHN- 
son. 2-3:15 p.m.—Goebel-Stoeckel Operation for 
Incontinence. RicHarp W. TELINDE. 


Motion Pictures and Ciné Clinics 


Establishment of the College Motion Picture 
Library and extensive audiences at recent mo- 
tion picture programs have stimulated unusual 
interest in submitting a wide selection of good 
teaching films dealing with general surgery and 
many of the surgical specialties. These films will 
be shown all day Monday, and afternoons the 
balance of the week. Details of this program will 
appear shortly. 

New films being prepared specially for the 
Ciné Clinic program are nearing completion. 
Among those to be given a premiere showing at 
this Congress are: 


Safe and Conservative Treatment of Lesions of the 
Female Breast. W. EMory BurNetTT. 

Emergency Surgery of the Acutely Injured. James D. 
Harpy. 
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The Surgical Treatment of Prolapse of the Rectum. 
A. ALTEMEIER. 

Surgical Treatment of Bronchogenic Carcinoma. 
Gerorce V. BRINDLEY, JR. 

Choledochojejunostomy for Restoration of Biliary 
Drainage. G. Cuitp III and Artuur J. 
Donovan. 

Lesions of the Fallopian Tube. NEwELL W. Puipott. 

The Surgical Acalculous Gallbladder. Joun M. 
Dorsey. 

The Story of Renal Calculi. Cuaries C. Hicerns. 

Cardiac Arrest. Henry Swan. 

Common Duct Stones. Ropert M. Moore. 


Symposium on Cancer 


The Symposium on Cancer will be held 
Wednesday afternoon at 2:45 p.m. Danely 
P. Slaughter, Chairman of the Committee on 


Cancer, will preside. Topics and speakers follow: 


Current Status of Diagnosis and Surgical Treatment 
for Carcinoma of the Colon and Rectum. FREDER- 
1ck A. COLLER. 

Current Status of Diagnosis and Surgical Treatment 
for Cancer about the Head and Neck. Hayes E. 
Martin. 

Carcinoma of the Breast in the Young. NoRMAN 
TREVES. 

Current Status of Diagnosis and Surgical Treatment 
for Cancer of the Biliary Tract and Pancreas. 
RicHArD B. CatTTeELL. 


Symposium on Trauma 


The Symposium on Trauma will be held 
Tuesday afternoon, at 2 p.m. Preston A. Wade, 
Chairman of the Committee on Trauma, will 
preside. Topics and speakers follow: 


The Surgical Treatment of Burns. Louis M. RoussE- 
LOT. 

The Treatment of Chest Trauma. Micnae. E. 
DEBakeEy. 

The Treatment of Arterial Injuries. JERE W. Lorp, 
Jr. 

The Management of Head Injuries in the Multiple 
Injury Patient. Eowarp B. SCHLESINGER. 
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Priorities for Initial Care in Disaster. Josep R, 
SHAEFFER. 


Advance Registration 


Clinical Congress forms for advance registra- 
tion, hotel accommodations, Postgraduate Cour- 
ses and transportation have already been sent to 
Fellows of the College. Non-Fellows may obtain 
these forms by writing to the American College 
of Surgeons, 40 East Erie Street, Chicago 11, 
Illinois. Early return of these forms is advisable 
to assure prompt receipt of your badge on your 
arrival, early choice of Postgraduate Courses, 
and satisfactory hotel accommodations. 


Fees 


Fellows whose dues are paid to December 31, 
1956, pay no registration fee; those whose dues 
are not paid up to date pay $20.00. Non-Fellows 
pay $20.00; members of the Federal Services, 
$10.00. No fee is required of surgical residents 
provided a note of identification signed by their 
chief of surgery or hospital administrator accom- 
panies the registration form. No fee is required of 
Initiates or members of the Candidate group. 
The nominal registration fee for the Postgradu- 
ate Course, $5.00, is payable by everyone taking 
a course. 


Registration Hours 


Registration hours at Convention Hall will be: 


Sunpay, October 13, 3 p.m. to 7:30 p.m. 

Monpay, October 14, 8 a.m. to 5:30 p.m. 

Tugspay, October 15, through Fripay, October 18, 
8 a.m. to 5. p.m. 


Ladies Entertainment 


The Ladies Entertainment Committee cordi- 
ally invites doctors’ wives to come to this meet- 
ing. A full week of interest and recreation has 
been planned for the ladies. 
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